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The Australasian Association for Institutional 
Research (AAIR) conference provided a comprehensive coverage of 
issues, concepts, and techniques in the areas of planning, data 
analysis and research, and related aspects of management support in 
tertiary education. Refereed papers from the conference include: (i) 
"Changes in Student ?.pproaches to study at CPHK (City Polytechnic of 
Hong Kong); "A 3-Year Longitudinal Study" (J. Dall..-^, M. Stokes, and 
K. Stafford); (2) "Study of Student Costs Using Activity Based 
Costing Methodology" ^K. Doyle); (3) "A Survey of Environmental 
Scanning in U.S. Technical and Community Colleges" (J. N. Friedel, J. 
T. Blong, and D. R. Coker); (4) "Comparative Efficiency of Australian 
University Departments of Accounting" (D. uadenne and B. Cameron); 
vo) "Strategic Planning and Resource Planning in an Institution with 
a Limited Discretionary Income" (T. Grigg and R. Sharma) ; (6) 
"Limited Entry and Managed Entry: "Ad Hoc" Responses at the 
Departmental Level to the Student Numbers Problem" (s. Hunter); (7) 
"Faculty Development through Collegial Strategic Planning" (D.'j. 
Lloyd); (8) "Reflection and Future Direction in Tertiary Education: 
Australia's Educational Reforms" (G. c. Ng, C. Pantazis, and R. 
Sharma); (9) "A Comparison of the Academic Success of Mature Age and 
Traditional Entrants at the Victorian Collecje of Agriculture and 
Horticulture—Dookie Campus" (M. Parameswaran) ; (10) "Award 
Restructuring and Articulated Engineering Education" (C. Prathapan); 
(11) "Space Planning and Utilization in Tertiary Education" (R. 
Sharma); (12) "Planning and Total Quality Management" (R. Vasudeva); 
(13) "Computerized Enrollment and Timetabling at the University of 
Sydney" (j. Ward); and (14) "The Planning and Development of an 
Integrated Research Information System in a University" (A. L. Wong) . 
Additional papers, not refereed for publication, were delivered. An 
appendix provides background on the AAIR. (SLD) 
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FROM THE CHAIR OF THE 1991 AAIR 

CONFERENCE 



As the host of the second conference of the Australasian Association tor Institutional Research, 
Swinburne is pleased to provide the Refereed Proceedbigs of the 1991 AAIR CorJerence. 

The development of the AAIR hsa been an Important aim wuhln our region and Swinburne Is 
proud to support this endeavour ivlth the publication of refereed presented papers ftom the 
conference. 

The conference was acthrely supported by many people Including the AAIR Exocutiva 
Committee membem who, together with a number of the AAIR local members, made valuable 
contributions to the organisation and delivery. 

I would also talce thio opportvmity to convey my thanloB to our tavtted Iceynote speakere, 
panelists both from within Amitralia and overseas who contributed their time, energy and 
expertise to the conference. Equally, I would lilce to thanic the presenters of the paraUel 
sessions, demonstrations and pre-conference workshops. Their efforts have enabled the 
program to meet the developmental needs of institutional researchers in our regton. 

I thank them for their planning and congratulate them on the success of the conference. 

Congratulations is also due to the Conference Secretary and membere of the organising 
commtttees who so ably undertook the task of the conference planning and Implementatton.. 

In closing, I hope these proceedings provide a reference for continuing professtonal 
development and association with AAIR. 



F G Bannon 

Associate Director 

Swinburne Institute of Technoloqy 
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INTRODUCTORY COMMENTS FROM THE 
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The Australasian Association for institutional Research (AAIR) 

The AuBtzalasian AEMociation for Institutional Rsoearch (AAIR), establtohed in 1988, to affiliated 
with the International Association for Institutional Research (AIR) founded In the United States 
of Amerlna some 30 years ago. 

The broad aim of AAIR is to benefit, assist and advance research leading to improved 
understanding, planning and operation oi Sertiary educatfon institutions within Australasia. 

Background information on AAIR is provided in the appendix of thto volume. 



The AAIR Annual Conference 

The annual Conference is a key strategy in the association's fundamental aims as a 
profeesfonal body. 

The second AAIR Conference was hosted by the Swinburne Institute of Technofogy in 
Melbourne bom 1 - 3 October 1991. Ofliftrlng a unique opportunity within the Australasian 
regfon for delegates Interested in histttutfonal research to take part In a program dedkrated to 
the prcrfesstonal concerns of AAIR membersh^?. The program provkled a ::omprehens^e 
coveiage of kunies, concepts and technkiues In the areas of plsiuilng, dat.v analysis and 
research and related aspects of management support in tertiary educatfon. 



Refereed Proceeciings of the 1991 Conference 

This pubUcation provides refereed proceedings of the second (1991) AAIR Conference and 
includes moat, but not all, of the papers presented at the AAIR Conference. As the submissfon 
of p-^pers for Inclusfon In the refereed proceedings was nut compulsory some of the paper 
precentors have elected not to submit their works for refereed publicatfon. Their papers were 
distributed to delegates during the conference. 

A special issue of the AAIR Newsletter will include artfoles on keynote addresses and plenary 
sessfons of the 1991 AAIR Conference. 



Dr Raj Sharma 

Swinburne Institute of Technology 

October 1991 



For further information about the Australasian Association for 
Institutional Research and the 1991 AAIR Conference and its 

proceedings, please contact: 

Dr Raj Sharma 
President, AAIR 
Planning and Information Services 
Swinburne Institute of Technolog:; 

PO Box 218 
HAWTHORN AUSTRALIA 3122 
Telephone: 61 3 819 8659 
Facsimile: 61 3 819 5454 



For information about tiie 1992 AAIR Conference to be held in 
Auckland, New Zealand over 25 to 27 November 1992 contact: 

Mr Bruce Phillipps 
Vice-President, AAIR 
Wellington Polytechnic 
Private Box 756 
WELLINGTON NEW ZEALAND 

Telephone: 64 4 385 0559 
Facsimile: 64 4 385 3868 
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9.30 am - 4.30 pm Woitaho|K Andrew Eamp 

Siva Sivaonanam 

Ian Watklna 

SAS RctpreoentaUves 

'Electronic ContmmkatUm andS^lS for InstihttiotuU 
*Rgsemfier$ 

Tuesday, 1 October 

9.30 am - 12.00 noon Woitahop: Dr I&ns Ladanyl 
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12.00 noon - 2.00 pm CkslmiiM RsgMntkxn/ZDaiw^ 

Softwan 

2.00 pm WekxmMK by Professor Iain Wallace, Director, Swinburne 

Institute of Technology 

2.1S pm Qpmtao midsmm by the Honourable Peter Baldwin MP, 

Minister for Higher Educatk>R and Employment Services 
(Australia) 

3.00 pm JUtaKSoan tea 

3.30 pm EBynoto addraM: Professor Leo West 

National Board of Employment, Education and Training 

n^ecfmoCom, Communication and TecfinUms: t/ieir Impact on 
9{^fur education Institution^ ^Rgsearch 

4.30 pm AAIR Anniul Oenenl Mosdna 

7.30 pm CoDkamcm Dtanttr at the Hilton Hotel 

Wednesday, 2 October 

9.00 am • 12.30 pm FiTiTlnl fTnartnii 

Presentation of contributed papera/panel sessions on the 
following three tracks: 

* Space Planning and Management (DEET Panel 
Session)/Resource Planning 

* Decision Support Systems 

* TAPE Planning and Management 

10.30 am Morning Tea 
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1991 AAIR Conference Chaijr 

3.30 pm Cloea of the 1801 JUIR Conioienoe 
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Dr Sally Hunter, Unhmrsity of Canterbury 
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Higher Education 

Mr Barry Cameron, Academic Staff Development, Queensland University of 
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Dr M Parameswaran, Lecturer in Agricultural Science, Victorian College of 
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Dr J Ward, School of Mathematics and Statistics, University of Sydney. 
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Oianges in student approaches to stud/ at CFHK: 
a 3-year longitudinal stucSy 



Dr. J. Balla 
Management Information Office 



Dr. M. Stokes 
Dspartment of Applied Science 



and 



Mr. K. Stafford 
Educational 'Beciinology Gentre 



m 

The alms of tertiary institutions can be operationalised in terms of 
the aims and objectives of courses offered to students. These aims 
and objectives are often expressed in terms of the expectisi 
characteristics and skills possessed by students who have successfully 
ccnpleted the ocurse of study. This paper presents an examination of 
students' pero^ions of their approach to study, using Biggs' Study 
Process Questionnaire, on entry to six courses of stui^ and at yearly 
intervals until ocnpletion. Bsa±icular attention is dravn to whether 
any dianaes found to occur in student learning approaches during a 
course of study correspond to the intentions of course presenters as 
e3q)ressed throu^ those documented course aiits that relate to student 
learning approaches. Further, analyses of a number of contextual 
variables are used to assist in the interpretation of findings in 
attempt to contrifcwte to course evaluation and review. 

Paper for presentation at the AAIR 1991 CJonferenoe, Melbourne, 
Australia, October 1-3, 1991. 
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In Hong Rong, over the next five years the nuiBber first-year degree 
places is planned to double in order to prcvide tertiary places to 
nearly 25% of the relevant age group (The Governor's Speech, 1989) . 
The City Polytechnic of Hc»ig Kong (CEHK) is a relatively new and 
fast-grx3wing institution, curcently at the forefront of government 
ei^ansion plans, where the issues of increased access are being 
addressed. Axionatically, students entering the tertiary system in 
the future will be drawn from a wider range of backgrounds and over a 
wider range of abilities. 

A large proportion of the statea aims of the courses offered at CEHK, 
and indeed those of higher education generally, are linked to 
prxx3essing skills (see Stokes, Balla & Stafford, 1989b) . 
Additionally, it is the lack of acquisition of these skills with 
regard to learning management that is generally associated with poor 
student performance and failure. As traditicml examinations are 
often questioiied as a genuine test of such skills, it would seem 
logical to seek some independent indication of whether these course 
aims are being achieved. To this end a systematic study has been 
instituted at CEHK whereby the the approaches to study of students 
entering the instituticn are screened and then monitored at selected 
stages during their course of study. The question as to vrtiether the 
students of the future, entering under conditions of giieater access, 
display different motivation for learning and strategies for study can 
then be tested against the historical data presented in this report. 
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Research of student approaches to study has produced a diverse, 
international literature emerging essentially from the work of Biggs 
(1979) , EntwisUe and Kanuden (1983) , Marton and Saljo (1976) and Pask 
(1976) . Econ this diverse beginning, a polarisation has developed 
between researdi methodologies ewploying questionnaire-based data 
collection and those based on phenoroenogrE^y. Ohe two mathodologies 
have produced strikingly similar classifications with oowiBai agreement 
on the existence of a de^ or meaning orientation and a surface or 
reproducing orientation in most student groups. Ihere have also been 
attenpts to include notions related to vocational a^irations or the 
drive for paper qualification, exoellenoe and strategic switching 
between approaches to maximise success, into a third achievement 
orientation. Arguably, these attesipts have been subject to rather 
less agreement. 

Ihe questionnaire-based approach attempts to quantify the approaches 
to study of a large student sanple. IWo questionnaires - the Study 
Process ©lestionnaire (SPQ) (Biggs, 1987) and the J^roaches to Study 
Inventory (ASI) (Entwistle and Ramsden, 1983) - have been the most 
Widely used. The SPQ has been used in a number of studies in 
Australia and the U.K. (see for exaicple Biggs, 1979; O'Neil and Child, 
1984; Watkins and Hattie, 1981) and more recently in Hong Rang (see 
Balla, Biggs & Gibson, 1988; Gow and Reraber, 1990a; and Stokes, Balla 
& Stafford, 1989a) . ihe ASI (or sections of has also been used in 
Europe (see Entwistle and co-workers) and in Australia (see Clark, 
1986; Kentoer and Harper, 1987; and Prosser and Tigwell, 1990). 



Ho date, the large majority of these studies ha\e focussed on 
differences in e^roach across and within studen: sanples. In this 
respect, the present study is iirportantly different. Ihe study is 
longitudinal where the focus is placed instead an changes in 
approadies to study over the entire ocurse. 



Ohe SFQ has been selected for use in the study as it has been 
developed with the view of assessing an integral oc3iiponent of Biggs' 
concept of learning, that is, student pero^icns of their approach to 
study. Biggs ' framework (Biggs, 1987) provides a concise 
conceptualisation of the learning process as involving interaction 
between personal, background factors and situationed or contextual 
ones. The model acknowledges, on the one hand, the in|)ortanoe of 
stuctent prior e3q)erienoes, skills and future expectations, and, on the 
other, the iirpact of the student's perceptions of the 
educatioial/institutional context in which they are situated. The 
model is dynamic in that as students continue to interact with the 
learning environment, motivation6d priorities may change ancVor 
different strategies may be adopted. Booploying the SPQ longitudinally 
enables the dynamics in evidence during a course of study to be 
monitored and indeed provides a test of vAiether the findings match the 
intentions of course teams. 



ERIC 



students at entry 

Students normally enter full-time degree programs at CFHK on 
ccirpletion of Advano&d Level Examinations taken at the end of 
secmdary schooling. At this stage in their educatimal careers the 
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stutents have experienced at least 12 years of sdwoling and have 
satisfied entiy to a ^)ecif ic course of study. Ohere are differences 
in the educational background of students entering differing courses 
(i.e. Maths/Science or Arts/EocnoBiics) and certain courses (e.g. 
Electrenic Engineering (EE) , Building and Oonstructicn (BC) and 
Applied Hiysics (AP) ) only admit students with certain pre-requisite 
experiences (see Balla, Stokes & Stafford, 1989) . it is ccaxseivable, 
that given the pre-requisites required for entry to seme courses that 
students' pero^ions of their Motives and strategies nay well be 
different entering tertiary study. In fact, Watkins & Hattie (1981) 
report such differences for studies carried out Australia. 
Alternatively, it may be argued that the students all represent 
successes of the secondary system (with many cannon e>q)erienoes) and 
as such may share motives and strategies. Indeed, analyses undertaken 
to date (see Stoikes, et al. . 1989b) reveal no differences in 
motivation and strategies between students entering degree courses at 
CEHK with different secondary e)^rienoes. 

Students durincr their vears of study 

During the three yeare of tertiary life the students will have had an 
added experience of instruction in their chosen course of study. 
Specific ccurses plan to achieve a variety of identified aims, brought 
about by structuring content and learning activities so as to pranote 
appropriate approaches to study. An analysis of the aiiie and 
objectives of the courses participating in tha current study revealed 
that the objectives can be broadly categorised as those relating to 
the acquisition of knowledge and skills and those relatii^ to the 
development of an understanding of concepts and relationships between 
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conoepts. Ts^oen together the student in degree programnes should then 
be able to apply these skills to npvel situations or solve problesns 
that ihc^y arise in their future oiplopient situations. At the eixtremes 
then, curriculum created for degree courses at CEHK exhibit 
characteristics relating to the acquisition of knowledge and skills 
and the achievement of higgler order skills. Extracts from the 
canriculum documentation support this oontentioi as follcws: 

Knowledge & Skills 

To develop ocnprehensive kncwledae and understanding of the physical 
phenGmena that underlie both natericils science, and {diysical 
measureniGnt techniques and their applications (^splied Ihysics (AP) 

To develop the student's understanding and ocnpetenoe relevant 

to building (Building and Construction (BC) ) 

To give a thorough grounding in business disciplines and functions 
(Business and Management ( JN) ) 

To equip students wittt sufficient professional knowledge in 
electronic engineering to enable them io function as electronic 
engineers upon graduation (Electronic Engineering (EE) ) 

Obtaining a thorough knowledge of the law and legcil system of Kong 
Kong (Law) 

To de-i^elop students* operational skills for the practice of public 
and social administration (Public and Social Administration (PSA)) 

Hiohejr level Skills 

Extracts from the course documeritation also stress the iitportanoe of 
developing hi^ier level skills. There are clear statements :~ course 
documentation that emphasise "problem-solving" approaches that require 
"independent learning" antVor "creative thinking", the developnent of 
analytical skills and/or design capability, and the ability to cope 
with change. Ihe follcwing sanple of major course aims illustrate the 
point: 
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To dsvelcp the ability to approach and critically evaluate new 
problems. (AP) 

to stinulate the student to develop an enquiring, analytical and 
creative approach to the study of building while encouraging tlie 
habit of ind^)endent judgement and critical awareness. (BC) 

to develop the intellectual and analytical capabilities essential 
to success in the modem changing business envirxxroent. (EM) 

to present opportunities for the student to think creatively and 
independently and hence make a realistic estimate of his own 
potential. (EE) 

developing skills of legal analysis and reasoning. (law) 

to develop students' intellectual and analytical capabilities 
necessary for effective performance in a changing public and social 
administraticxi field. (PSA) 



Unplanned, unidentified aims will also be achieved as students respond 
to the "hidden curriculum" and attenpt to satisfy their own individual 
objectives. The licerature identifies assessment (see Bowden, Masters 
& Ramsden, 1987; Clarke, 1986; Clift and Willis, 1986; Entwistle and 
Ramsden, 1983; Newble and Jaeger, 1983) and workload (Entwistle and 
Ramsden, 1983; Keraber and Harper, 1987) as two areas where "hidden" 
characteristics may significantly influence students apprmches to 
study. This leads to three research questions: 



(i) Are there any differences in the perceptions of students with 
regard to motives and strategies across different courses of 
study at CPHK at the four points monitored? 

(ii) Are there any changes in the pero^ions of students with regard 
to motives and strategies after over the three years of 
instnK±ion at CFHK? and 

(iii) Are there any differences in changes in motives/strategies 
across course of. study during the three year ei^ienoe? 
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In addition to the testable research questions outlined above, an 
effort is made to link observed c*sanges with identifiable course 
characteristics, and in particular those associated with assessnent 
and workload. 

ME?IHODOIjOGY 

The Study Process (Xtestionnaire 

Biggs devised the SPQ, over a number of years, to measure students' 
approaches to study along dimensions labelled "surface", "dec^" and 
"achieving". The SPQ is comprised of 42 items constructed to measure 
six sub-scales - surface, de^, and achievement motivation (SM, EM & 
AM) and surface, deep, and achievement strategy (SS, D6 & AS) . Ihe 
instrument was piloted and developed on v;esteni student saiiples and 
has been translated into Chinese for use in Hong Kbng and was trialled 
by three research teams in Hong Kbng resulting in a bilingual version. 

Some general reservations have been expressed as to the validity of 
the surface scales (e.g. O'Neil and Child, 1984) and particularly for 
sairples of eastern students (Keaonber and Gcw, 1990; Watkins, Hattie & 
Astilla, 1986) . Given these reservations the current authors have 
undertaken a systeraatic analysis of the items contained in the SPQ, 
its six apriori sub-scales and the underlying factor structure. The 
results of this analysis (see reference note 1) resulted in the 
specification of 8 additional sub-scales (see Table 1) . In addition, 
there was a consistent identification of two factors: De^ Achieving 
(CMUDS+AS+M) i and Surface Achieving (SMfSS+AM) when iirposing an 
apriori two factor stucture, suggested by Biggs (1987), on the data 
collected over three years. 
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aSbl§_l. Additional sub-scales of the SPO iden tified at cphk 



Xnt^Pggt: This sub-scale is cxnposed of six itens (2, 14, 20, 26, 29 
and 35) relating specif ically to a students' interast in 
content material and satisfaction trm stud/ing. Four of 
\iiese itans are found in Biggs' Deep Motivation sub-scale 
and two in his Deep Strategy sub-scede. 

Transfer This sub-scale is oon{)06ed of five itans (5, 11, 17, 

of 23 and 41) all focussing en the extent to which 

Micwledaei students transfer knowledkfe in their studies (to enhance 

understanding) . These items are in fact a subset of 

Biggs* De^ Strategy sub-scale. 

ttiilosofjhy! This sub-scale is made up of three items (8, 32 and 38) 
covering ai^>ects related to personal philosophy and life 
goals. These are a sub-set of items from Biggs' De^ 
Motivation sub-scale. 

Narrowness: Tvo items (4, 22) from Biggs' surface strategy sub-scale 
relate ^)ecifically to narrowing or focussing study. 



Anxiety: 



Face 



TV>o items (7, 19) from Biggs' surface motivation sub-scale 
relate specifically to test anxiety and fear of failure. 

TWO items (34 and 40) from Biggs* Surface Strategy 
sub-scale refer qpecifically to a di^nsition to accept 
authority and maintain face \^ch seanad particularly 
relevant to the Chinese sample of students we were 
studying. 



Ttial This sub-scale is made up of tiao itans (13 and 37) . 
/Job They specifically relate education to career prospects and 

Orientation the itans come frcm the Biggs* Surface Motivation 

sub-scale. The extent to which students see thienselves as 
predoninantly seeking that paper qualification which will 
provide the basis for their future career paths seans a 
topical issue (see Gcw & Reamber, 1990b and Sharp, 1990) . 

•it iy? Ihree items (9, 15 & 33), a subset of Biggs* Achievement 

Motivation sub-scale indicate the extent to whidi students 
see thanselves as ccnpetitive. 



Note: 



The item numbers refer to the bilingual version of Biggs' 
SPQ questionnaire taut these are consistent with the itan 
nuntoering in the instnmient used for Vfestem sanples. 
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sample for Investigation of Changes over the three Years 
Die sainple is made up of full-time degree students at City 
Polytechnic frcm the d^}artinents of Business and Management (EM) , 
Public and Social Administration (PSA) , Electronic Engineering (EE) , 
Building and Oonstniction (BC) , Applied Science (AP) and Law (IW) . 
Ihe first four departments have offered degree programmes for two or 
more years, vAiereas Applied Science and Law introduced their 
prograinnes in 1988. Students caipleted the SPQ at the beginning of 
term 1 and at the end of term 3 of their first year of study and the 
beginning of year 3 (term 7) and the end of year 3 (term 9) . The 
numbers of students oorpleting questionnaires in each of the 
prograinnes are sunsnarised in Table 2. The differences in sairple size 
shown in Table 2 frcm term 1 to term 9 are a result of late entry 
into a course, natural attrition or absence. 

Table 2 . Sample Size bv Department for Repeated Measure 



1988 



1990 



IM>ARIME3ir 



TEFM 1 



TERM 3 



TERM 7 



TERM 9 



i^lied Science 
Building & Oc»istruction 
Business & Management 
Electrcxiic Engineering 
Law 

Public & Social Admin. 
Total 



61 
43 
54 
36 
51 
60 
305 



59 
30 
65 
40 
54 
58 
306 



56 
25 
70 
27 
49 
55 
282 



55 
34 
66 
33 
31 
46 
265 
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Oowrse Characteristics 

Rail-time, first degree courses at CFHK are all of three years 
duration. A course is adminiscered by a parent d^)artinent \Mch 
generally offers a signif icarit majority of the modules (units of 
study) making up the course. Other departments offer "service" 
Bcdules at different times thra^ghout the course. Table 3a-3b 
gives the number of nodules required to be taken by students, 
sub-divided into those offered by the servicing dqjartments and 
tot£a nuinber of modules in course. It is noticed that the Law 
course has the fewest number of modules offered by servicing 
departments and the amount of servicing declines as tlie students 
progress through the course. 

Table 3a : Number of Modules Offered by Servicing D^artments 



Year 1 Year 2 Year 3 Overall 

Oourse 

BSC Hons (AP) 8 7 0 15 

BSC (BC) 7 7 3 17 

BA Hons (EM) 12 10 0-3 22-25 

B.Eng HGns(EE) 7 4 3 14 

IIB (Hons) 4 10 5 

BA (PSA) U 7 5 23 

Table 3b : Nuwber of Modules for Each Course (by Year) 

Year 1 Year 2 Year 3 Overall 



Oourse 



AP 16+5 (Lab) 15+6 (lao) 13+4 (Lab) 44+15 (Lab) 

BC 15+9 (Prac) 17+4 (Prac) 17 49+13 (Pmc) 

18 17 15 50 

EE 16+4 (lab) 16+5 (lab) 13+5 (lab) 45+14 (lab) 

lAW 15 15 15 45 

BA (PSA) 18 17 14 49 
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Table 4 presents data about examination load. law and Applied 



Science courses required students to sit fewer examinations 
than other courses and it is interesting to note that of the 
six course!? under study these two have been introduced most 
recently. 

Table 4 Examination Workload o ver the Three Years of Oourse 
fbv terms) 

Term 1 Term 3 Total 

Yecir 1 

Oourse 



Year 2 



Year 3 



Total 



AP 


3 


6 


9 


BC 


4 


7 


11 


EM 


5 


10 


15 


EE 


3 


8 


11 


lAW 


3 


4 


7 


PSA 


5 


8 


13 


AP 


1 


6 


7 


BC 


3 


10 


13 


EM 


4 


8 


12 


EE 


4 


6 


10 


lAW 


1 


5 


6 


PSA 


2 


7 


9 


AP 


0 


5 


5 


BC 


2 


4 


6 


EM 


0 


4 


4 


EE 


3 


4 


7 


LAW 


0 


4 


4 


PSA 


3 


3 


6 


bourse 








AP 


4 


17 


21 


BC 


9 


21 


30 


EM 


9 


22 


31 


EE 


10 


18 


28 


lAW 


4 


13 


17 


PSA 


10 


18 


28 



For the courses under investigation, all first-year modules are 
corapulsory but do not coitribute to the final award (other than 
for allowing progression i>ito year 2) . For all courses other 
than BC, 30% of the final oourse mark ccines from year 2 modules 
;-jhile 70% ccines frcm year 3 modules. In the case of BC cxily the 
results for year 3 modules count towards the final award. 
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Qianaes in Approach to study during the Ocxirse of stuf^y 
Ihe General Linear Models procedure (SAS, 1989) was used to 
undertake a repeated measures analysis of variancse across the 
six courses being investigated for the two factors (deep and 
surface achievesnent) , the six e^riori sub-scales and the ei^t 
additional sub-scales described in Table 1. 

As this is a repeated measures design, any missing data is 
eli2ninated from the analysis. Missing data resulted fron 
students leaving the course, late entries to course (with 
advanced standing in year 2) and by students failing to enter 
identificaticai an their respaise sheet. Ihe percentages of 
students involved in the repeated measure averaged 45% over all 
courses fcut varied from 25% in the case of EM to 71% for AP. A 
sumonary of the findings from the repeated measures anedyses of 
variance is presented in Table 5. Due to the nunJaer of tests 
undertaken the probability level for aoo^rtanoe of a significant 
finding and further discussion is set at p<.01. 

To illustrate overall tresnds for the oonibination of all six 
ooursas, means are pravid..;\ for the same set of scales, for the 
total sairple at each sairpling point (see Table 6) . 
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Table 5 . S unmarv of Findings o f Repeated Measures Analysis of 
Variar-oe: 

Variable Tl T3 T7 T9 CID FM IWr 

FAcrc«s 

DEEP ACHIEVING 
SURFACE ACHIEVING 

Deep Motivation 
Deep Strategy 
Achieving Strat. 
Achievement 
Motivatioi 
Surface Motiv. 
Surface Strat. 

ADDITIONAL SU&-SCMES 
Transfer of K. 
Interest 
ItiiloGophy 
Anxiety 
Narrcwness 
Credential/Job 
Maintaining Face 
Canpetitive 

KEY: Tl: Term 1: Main Effect across Course at Term 1 
T3: Tterm 3: Main Effect across Course at Term 3 
T7: Iterm 7: Main Effect across O 'Jrse at Term 7 
T9: Tferm 9: Main Effect acixss Course at Term 9 

CID: Main Effect across Courses (Term 1 to Terra 9) 
RM: Main Effect due to changes on the Repeated Measure 
INT: Interaction of Course and Repeated Measure 
* : p<.05 ** : p<.01 



* 

* 

* 
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Tablg 6 Overall Mea ns for Various Scales uslm Ttotal 
Responses 





N=305 


N=306 


11=282 


N^265 


Scale 


Tern 1 


Tern 3 


Term 7 


Tern 9 


De^ Achiev. 


89.52 


86.71 


85.99 


84.52 






64.87 


64.46 


64.16 




21.48 


22.22 


22.43 


21.84 


EM 


22.18 


22.97 


22.49 


21.99 


AM 


21.86 


21.78 


21.51 


21.56 


SS 


19.42 


20.84 


20.52 


20.94 


DS 


23.20 


22.39 


22.46 


22.29 


AS 


22.27 


19.48 


19.52 


18.67 


vxnpeuiuive 


9.73 


9.61 


9.34 


9.42 


Transfer 


16.59 


16.33 


16.39 


16.30 


Riilosophy 


8.91 


10.06 


9.67 


9.54 


Interest 


19.89 


18.97 


18.88 


18.44 


Nanxwness 


4.56 


5.28 


5.40 


5.61 


Main. Face 


5.74 


5.92 


5.78 


5.61 


Anxiety 


6.21 


6,47 


6.41 


6.22 


Job 


7.55 


7.48 


7.46 


7.14 


Note: The sairple size indicated at each sanpling point j 



Changes in Factors 



Deep Achievim 

The means for each course on the deep achieving are pnavided in 
Table 7. Analyses revealed a significant r^)eatad neasures effect 
for this factor wherd3y there was a significant drtjp in de^ 
achieving over the three years evidenced across all courses. 
TBible 7. Deep Achieving bv Oourse & Ttei^^ 









De^ Achieving 






Oourse 




1988/89 




1990/91 




N 


Term 1 


Term 3 


Term 7 


Term 9 


AP 


44 


87.84 


85.66 


84.07 


85.05 


BC 


16 


89.50 


85.50 


86.75 


80.88 


EM 


23 


85.96 


87.09 


87.00 


85.83 


EE 


20 


94.30 


88.00 


88.80 


85.75 


IW 


22 


89.32 


90.95 


87.50 


88.55 


PSA 


39 


91.13 


87.02 


87.36 


87.18 
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Surfacie Adhievim 

The means on the surface achieving factor for the six courses are 
provided in Table 8. Ihe repeated measures analyses of variance 
revealed a significant interaction which is illustrated in Figure 
1. students enrolled in IW seem to have increased their perceived 
level of surface achievement to' be considerably hic^er than the 
overall average v*iile students in EE corrected the increase 
resulting from year 1 instruction in years 2 and 3 to be 
considerably Icwer than the overall average. 

Table 8 Surface Achieving bv Course & Term 

Surface Achieving 







1988/89 




1990/91 




Course 


N 


Term 1 


Term 3 


Term 7 


Term 9 


AP 


44 


60.23 


63.14 


63.89 


63.55 


BC 


16 


65.81 


62.25 


65.13 


64.19 


m 


23 


63.74 


67.61 


65.43 


64.61 


EE 


20 


66.30 


67.80 


64.85 


64.35 


IW 


23 


60.74 


64.35 


67.91 


68.09 


PSA 


39 


62.79 


64.46 


64.18 


64.67 



CO 



o 

CO 



69 
68 
67 
66 
65 
64 
63 
62 
61 
60 



Ficfure 1 > 



SURFACE ACHIctVINQ BY COURSE AND TERM 
{ 1000 - 1001 ) 



LW 



^ ^ 

* y A. 

BC\ / / \\ 

PSA ^ / X / 



Si 



AP 



Term 1 Term 7> Term 7 Term 9 



LEGEND 

H AP 

, BC 

n BM 

. EE 

♦ LW 

, PSA 



Interaction Effect of Surface Achieving across 
Course and Term. 
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Changes in Sub-Scales 



Adiievement Strategy or Study Skills 

A significant main effect across the r^)eated measure \ias oJaserved 
whereby there was a consistent drop in the use of study skills over 
the three years of study (see Table 9) . 

Tabl? 9 Study Skills bv Course & Iterro 



Course 


N 


Tern 1 


Term 3 


Term 7 


Term 9 


AP 


47 


21.87 


20.53 


20.17 


20.17 


BC 


17 


23.00 


20.00 


20.59 


18.53 


m 


23 


21.96 


19.52 


20.22 


18.74 


EE 


21 


22.62 


20.33 


20.67 


18.62 


IW 


22 


22.72 


20.50 


19.04 


20.22 


PSA 


39 


22.51 


18.74 


19.31 


18.61 



Althou^, oil items shewed reduced means, analyses presented in 
Stokes et al. (1989b) and confirmed here reyeal that this change is 
best exenplified by students indicating that by term 9 they were 
less likely to: 

work cpnsistenUy throu^wut the term and reyiew course 
material regularly as examinations approach. 

reread notes after a class session to make sure they are 
legible and understandable. 

ooirplete assignments as soon as possible after they are given 
cut. 

make a point of looking at roost of the readings suggested 
during a class presentation. 

The UAiform drop in the use of such study habits across all courses 
seems to surest a coinnon esqDerienoe during tertiary life, dt least 
at CEHK, which compels this change in behaviour. 
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Surface Strategy 

Ihere. was a significant increase in the use of surface strategy 
over Vhe thrs^* years (see Table 10) . HcMever, the majority of this 
change seemed to be ejqplained by the significant increase in the 
tm items foming the n^crcwness sub-scale (see Table 11) . 
Spissoifically, students perceive that they are more liJoely to : 

restrict their study to what is specifically set as they 
think it is unnecessary to do anything extra. 

.... think browsing around is a waste of tiine, so only 
study seriously ii^t*s given out in class or in the 
course outlines. 



Table 10 Surface Strategy by Oourse & Term 



Course 


N 


Term 1 


Tern 3 


Term 7 


Term 9 


AP 


47 


19.38 


20.89 


21.4:) 


21.26 


BC 


17 


20.64 


21.24 


21.18 


21.65 


EM 


23 


19.83 


21.65 


20.43 


20.43 


EE 


21 


20.19 


21.19 


19.81 


20.29 


IW 


23 


18.39 


20.56 


21.43 


21.39 


PSA 


39 


19.36 


20.44 


20.44 


20.64 


2^1@ 11: 


Narrowness by Ctourse & Term. 










1988/89 




1989/90 




Course 


N 


Term 1 


Term 3 


Term 7 


Term 9 


AP 


49 


4.63 


5.39 


b.06 


5.73 


BC 


17 


5.29 


5.17 


5.76 


6.35 


GM 


23 


4.52 


5.70 


5.26 


5.22 


EE 


21 


4.86 


5.05 


4.90 


5.29 


IH 


23 


4.52 


5.04 


5.70 


6.26 


PSA 


42 


4.33 


5.10 


5.43 


5.. 48 



Ihe uniform change tavards a narrcwer approach to study suggests 
that there may be scsm inherent characteristics of tertiary at CFHK 
that send ocinman messages to students whatever their discipline. 
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Interest and Satisfaction 

Ihere was a significant drop in the "interest" iiubecale (see l^le 
12) over the period of the course. 



Table 12 Interest a nd Satisfaction bv Qaurse & Term. 



Course 


N 


Term 1 


Term 3 


Term 7 


Term 9 


AP 


49 


19.75 


18.88 


18.12 


18.18 


BC 


17 


19.59 


18.88 


18.00 


17.71 


EM 


23 


18.17 


18.52 


18.91 


18.08 


EE 


21 


21.10 


18.10 


20.33 


19.57 




23 


19.26 


20.30 


19.43 


18.67 




41 


20.78 


19.12 


19.17 


19.34 



Riilosophv 

One sub-scale not to follow the downward trend of the Deep 
Achieving factor is the Hiilosophy sub-scale (Table 13) . In fact, 
there was a significant increase in the means during the first year 
of study in 1988. An interesting observation here is that the 
readministraticn of the SPQ in term 3, 1988 oocured quite soon 
after the events of Jum 4 in Beijing when the symbolic fight for 
dejnocracy in China was lost and the ensuing student demonstrations 
in Hong Kong. It seems reasonable, therefore, to see a general 
increase in the re^xjnse on this sub-scale as a consequence of such 
a traumatic external event. 



2SbleJL3: Riilosophy bv Oourge & Tenn . 



Course 


N 


Tern 1 


Term 3 


Term 7 


Term 9 


AP 


47 


9.19 


9.57 


9.51 


9.60 


BC 


17 


8.88 


10.29 


10.12 


9.53 


EM 


23 


8.09 


9.30 


9.48 


9.87 


EE 


21 


9.47 


9.86 


10.05 


9.48 


IN 


23 


8.70 


10.43 


8.78 


8.56 


6SA 


41 


8.95 


10.68 


10.27 


10.07 
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Discussion and Oonclusions 

The changes in stud^ approaches cbserved can be broadly 
conceptualised as a reduction in "good study habits" during year 1 
ai^ year 3, in particular, aoooitpanied by a narrcwing of the focus 
of study over the thret; year period. Ihis increase in the 
narrowness dimension is seen to be consistent with the findings of 
Kearfaer & Gow (1990) relating to a similarly named "narrowness 
dimension" of the AST. Where these changes might be seen as 
iBsponses to perceived course demands, it is interesting that the 
modification of study approach has taken place without any 
accompanying changes in the student's desire to perform optimally 
(achievement motivation or cowpetitive sub-scales) . Gamer (1990) 
poses a convincing argument that if primitive routines get the job 
done then why continue with more acceptable and time-oonsundng 
study skills. She was referring to range of surface strategies as 
they might be used in reading and summarising. It seems equally 
plausible that if less sophisticated strategies allow the students 
to pass the exams set and continue in their credential hunt (see 
Sharp, 1990) , which doesn't change appreciably during the course of 
study ( job/credentied sub-scale) , then why should they engage in 
the more sophisticated procedures. 



Concurrently, there is also a reduction in the students' intrinsic 
interest and satisfaction from studies over the three year period 
but no significant change in their coinmitment to transferring 
knowledge to a range of new situations (transfer sub-scale) . 
Rirther, there is no significant change in their comnitment to 
maintaining face by submitting to the lecturer's greater knowledge 
(ma:lntaining face sub-scale) . These three findings, taken 
together, would seem potentially disappointing to course teams. 
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We propose, that at CPHK, not unlike many other tertiary courses, 
the first year sets the ground-wDrk for the second and thir^ 
years. Ohere is a lot of knowledge to be "craitined in" a short 
period of time. It mi^t be argued that in year l of a three year 
degree progranroe, the relatively high number of courses to be taken 
(often presented by servicing d^artments) and the high proportion 
of "new factual knowledge" to be absorbed encxwrages the students 
to modify their approaches to study as observed. Indeed there is 
seme evidence that certain courses have been consciously designed 
in this way, with attentioi to the development of hi^ier order 
learning left to the second and third years. Such development, it 
is argued by the course designers, is best achieved only after a 
firm basis of facts, concepts and principles has been established. 
Hcwever, there seems to be rra positive change in the strategies 
used by students, just further reduction in the use of good study 
skills, a further narrwing of focus and a decline in interest and 
satisfaction. The erosion of intrinsic interest in the course of 
sturly must lead to concern for educators at CPHK? For, it is well 
cited that individual interest contributes to enhanced performance 
of college level students (see Fcansson, 1977; Prenzel, 1988 and 
Schiefele & Kre^, 1988) . The logical corollary is that a 
reduction in interest may iivpede the g-iality of learning being 
undertaken in the course (Watkins & Hattie, 1990) . 

Gamer (1990) also proposes that students will not use strategies 
that demand time and effort if they believe the strategies will not 
make any difference to the ultimate outcome. We would also like to 
extend the logic a little and propose that if time itself is a 
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oanstraint (throu^ the overt3U«aening of students) then it my not 
even get as far as choosing. Ihe effect of worldoad csi the choicse 
of study stjrategy is well-documented and there seems to be evidence 
of a workload effect for a mniiber of CPHK courses. At CFHK, the 
course designers were constrained and pressured by two major 
factors: first, the institution was new and its courses had to 
satisfy outside accrediting agencies (C3ouncil for Naticaial 
Accreditation and Awards) ; aiYd second, the institution was 
committed to a modulcu: system of instruction. 

Ihb oldest courses were developed ^n*ien there was a lot of pressure 
to use modules "off the shelf" for economies of scale 
considerations. Ihe extent of the servicing and workload factors 
were described earlier. In addition to the nuirber of courses there 
is the question of how relevant the student's see the courses. 
This will be determined by such things as assessment policy (is it 
a conpulsory pass module?) and also the extent to which it is 
tailored specifically for the course or siirply "one off the 
shelf". That is, is the service module integrated into the toted 
instructional package or seen as an unnecessary €idd-on? Ihe 
courses offered by EM and PSA were most prone to this pressure 
because they were more generalist in nature whereas EE and BC could 
use specialisation to argue for fewer service modules. A resource 
issue dominated the instructional design process and seems to have 
had long-lasting effects. More recently introduced courses (AP and 
IW) , in a much bigger instituticm, were not as prone to the 
resource pressures outlined above and have had the opportunities to 
learn from the problems observed with courses introduced earlier. 
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To sane extent, oourse designers have been able to restrict the 
nuntoer of nodules and also insist on more tailoring and integration 
of service modules. Nevertheless, being the first cohort to be 
taught still brings with it the pressures of aocxxjntability as the 
first graduates eanaerge, particularly as the progess of each course 
is externally reviewed. 

I^ken altogether, all of the courses under examination have been 
offered in circwnstanoes where special pressures seem to apply due 
either to the newness of the Institution and the newness of the 
courses. What remains to be seen is whether the trends observed 
ocaitinue with the next cohort under observation and whether 
expansion plans underwc\y have a further effect on the way students 
at CFflK undertake theii study. 
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STUDY OF 3TUDENT COSTS USING ACTIVITY 
BASED COSTING METHODOLOGY 



OR KEN DOYLE 

Director of Planning - University of Technology, Sydney 

Restructuring of the higher education system coupled with a review of the 
principles and mechanisms of resow"' allocation have been two major, new 
directions of higher education in Australia. This paper explores the secottd of 
these initiatives and reports on a study of part-time student costs carried out for 
the University of Technology, Sydney by the consultants Ernst & Young, using 
activity based costing methodology. The study concluded that a Relative Funding 
Model adopted by the Australian Government for determining Commonwealth 
operating grants for universities in the 1991-93 triennium, which is based on 
student workload, discipline costs and course level is basically flawed. A more 
appropriate funding model would recognise fixed administrative and faculty costs 
and variable faculty costs. 



A policy discussion paper (Green Paper) on Future Directions of Higher Education in Australia, 
was released by the Federal Minister for Education, Employment and Training, The Hon. John 
Dawkins, M.P., in December 1987.' The thrust of the Green Paper was for higher education to 
have a centnU role in solving Australia's economic problems. A major goal was also to achieve 
growth of higher education in a climate of continuing fmancial restraint. 

There were a number of outcomes from the subsequent Commonwealth Policy Statement on 
Higher Education (White Paper) circulated by the Minister in July 1988, the principal outcome 
being the development of a Unified National System (UNS) of higher education in Australia in 
place of the former binary system of Universities and Colleges of Advanced Education.* 

By early 1991, the UNS of liigher education, as envisaged by Minister Dawkins, was all but in 
place. All states of Australia, with the exception of Victoria had finalised their restructuring of 
higher education through the amalgamation- or networicing of colleges with established universities. 
The binary system, developed in the mid 1960*s to cope with the growing demands for higher 
education, and the abolition of fees in the mid 1970s to improve access to higher education, were 
Commonwealth Government policy initiatives that were reversed by the Hawke Government in 
1990. The objectives of the UNS are the same - to achieve greater efficiency and effectiveness in 
higher education in meeting national, priority goals, of providing greater access for students and 
significant growth in enrolments - but the political strategies have been changed.' 

A second major outcome of the Government Green and White Papers was a review of the 
principles and mechanisms for resource allocation. In particular, the Government was concerned 

"...to ensure that institutions are able to participate equally in the Unified National 
System, to provide an equitable basis on which institutions could compfete for 
funds, (and)... to remove the funding inequities that have arisen over time and are 
still reflected in current funding allocations."^ 
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Wheitas Commonwealth funding, which currenay represents in excess of 80% of most insdtutioQ 
incokne, was previously on an annual basis, a rolling triennial process was introduced from 1989 
the 19'"^/92 tiiennium to enable institutions to plan for future growth. Institutions were 
quired to negotiate annually with the Commonwealth their growth proposals and educational 
profde for the following tiiennium. 

Another major resource initiative was the introduction from 1991 of a Relative Finding Model 
(RFM) for higher education. This was aimed at meeting the Government's commitment in die 
Green and White Papers to fund instimtions of higher education on the basis of what they do 
rather than historical precedent and aibitraiy classification. The Govemment recognised 

"that significant distortions existed in the base allocation of Commonwealth higher 
education operating grants and undertook to develop an approach which would 
provide a more equitable distribution of base funding."* 

Following the commissioning of three studies of relative teaching costs and consultation with 
univereities on the principles and frameworic for the model, the Commonwealth Department of 
Education, Employment and Training (DEET) developed the RFM based on a two dinensiooal 
matrix, using discipline cost as one axis and course level as the other. A limited nuuiber of 
teaching cost categories (or clusters) were selected in order to keep the model simile (5 duaten 
were selected at undergraduate and 2 at postgraduate level) and 3 course levels were adopted - 
undergraduate, other postgraduate, and research degree. The relative weightings of each cell in the 
matrix were established from the findings of the three teaching cost studies. Details of the model 
are shown below. 



RELATIVE FUNDING MODEL: CLUSTERING OF DISCIPLINES * 



Cluster 


Undergraduate 


Other Postgraduate 


Research Degree 


1 


Accounting 


Accounting 


Accounting 




Admin/Economics 


Admin/Economics 


Admin^Bconcciics 




Law 


Law 


Computing 




Other Humanities 


Other Humanities 


Educati(Hi 






Education 


Law 


2 


Behavioural Science 


Maths/Stats 


Maths/Stats 




Education 


Other Social Stud. 


Nursing 




Maths/Stats 




Other Build Env. 




Other Social Stud. 




Other Health 








Other Humanities 


3 


Computing 


Computing 


Other Languages 




Nursing 


Nursing 


Other Social Stud 




Other Built Env. 


Other Built Env. 


Visual/Perf.Arts 




Other Health 


Other Health 






Other Languages 


Other Languages 






Visual/Perf. Arts 


Visual/Pcrf. Arts 




4 


Engineering 


Agriculture 


Agriculture 




Science 


Behavioural Sci. 


Behavioural Sci. 




Surveying 


Dentistry 


Dentistry 




Engineering 


Engineering 


5 


Agriculture 


Medicine 


Medicine 




Dentistry 


Science 


Science 




Medicine 


Surveying 


Surveying 




Vet Science 


Vet Science 


Vet Science 



o 
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RELATIVE FUNDING MODEL: RELATIVE TEACHING COSTS MATRIX ' 



Cluster 


Discipline Weights 


— . 


Undergraduate 


Other Postgraduate 


Research Degree 


1 


1.0 


1.4 




2 


1.3 




2.0 


3 


1.6 


1.8 




4 


2.2 


3.0 


4.7 




2.7 







Operating grants for the 1991-93 triennium were calculated by summing the institution's teaching 
load (which, in Australia, is expressed in Equivalent Full-Time Student Units - EFTSU's) in each 
cell of the matrix after multiplying the load in each cell by the relative weighting factor. DEBT 
has advised institutions that the formula would be used on a once only basis, for detennining 
1991-93 operating grants and thereafter would determine grants on an historical basis. 

With the exception of special funding for students on industrial experience, given a weighting of 
0.2 EFTSU, the model does not attempt to cover institution-specific cost factors, such as, 
remoteness of campus, smallness of scale, etc. Fuithennore, the RFM provides for a discretkMiaiy 
element to be allocated to institutions on an annual basis. In publishing the RRvf the Govenmient 
noted that the weightings were consistent with the bands established for frmding purposes by the 
UK Department of Education and Science and the New Zealand Ministry of Education.' 

During t^e development of the model there were several steps taken to consult with instihitions 
and to seek feedbaclc on critical atuibutes of the model. In November 1989, at an eariy stage in 
die development of the model, tiiere were many suggestions presented at a seminar held in 
Canberra, including comments ttiat die development of Uk model should be open and objective, 
die model should be simple, and should contain real costs noher dian ideal inputs. In relation to 
this latter comment it was stated: 

The model should relate directly to current patterns of institutional expentUture 
rather than costs based on ideal inputs, and differentiate reliably between 
institutions with different educational profiles* 

In this context, some Vice-Chancellors aigued ttiat Uie costs of administering part-time students 
and Uk industrial component of co-operative education or sandwich courses should be fully 
recognised. Subsequentiy, a special loading was acknowledged for administering ttie industrial 
component of co-operative eduction courses but hard dati was sought on die cost of administering 
part-time students. This paper reports on a study undertaken for die University of Technology, 
Sydney (UTS) by die consultants, Ernst and Young on die cost of part-time study. UTS is die 
largest national provider of part-time education, widi almost 9,000 students enrolled under diis 
mode in 1990 (45% of total enrolments), aldiough all diirty-six public institutions of higher 
education in Australia reported a proportion of dieir total stiidents enrolled in part-time stiidy in 
1990. The study focused on part-time, internal students not external or continuing education 
students. 
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Whereas part-time students were for many yeais counted by the Commonwealth Government as 
equivalent to half a full-time studem and this served also as the basis for funding institutions, in 
1982 the Govcmmcnt adopted EFTSU as a student load measure and counted part-time students as 
students undertaking 0.75 or less of a full-time student load. As the principal basis for detennining 
institutional operating grants has been reported student load, the claim of i!?stitutions committed to 
part-time education has been that, for most if not all. administrative and support activities, a part- 
time student incurs at least the same administrative load and cost as a ftill-timc student^ not one- 
half or three-quarters of the load and cost. 

Setting aside the educational and social merits of part-time study, there have been few attempts to 
detemiine the relative institutional costs of this alternative mode of stiidy. either in Australia or 
overseas. Also tiie findings have been equivocal and some studies have looked beyond 
institutional costs to die human and social costs of part-time study and tiie need for financial 
support for part-time students.'" 

The methodology adopted for these previous studies has focused on deteimining marginal costs 
where estimations and the attribution of oveiheads represent significant complexities. But, apart 
from these difficulties, there is evidence to suggest tiiat part-time students are not acconled the 
same attention or service by some institutions as fiiU time students, and financial constraints on 
institutions limit tiie extent to which part-time students can be served." Thus it is not surpnsmg 
tiiat some studies have suggested tiiat tiw instihitional cost of part-time is lower tiian full-time 
education." 

While research in ttve 1970's provided clear evidence of increasing numbers of adults who are 
continuing tiwir education on a part-time basis, one of ttie impacts of gtobal recession since Ac 
late 1980's has been to improve retention rates botii at high . hool and at University, particulariy 
of fuU-time students." However, it seems tiiat part-time students in present times are more likely 
to be concerned to retain tiicir employment at die expense of continuing part-time classes. 

So die part-time student may not only suffer some social and opportunity cost of foregone leisure 
time but appears to be discriminated against by some instihitions in terms of services, and may be 
pressured by employers in times of economic difficulty. If. on top of ttiesc factors, tiie cort of 
providing services and support to part-time studcnUi is only partially funded, and retention of full- 
time students remains high, tiierc are significant reasons for discontinuing tius alternative mode of 
study For an institution Uke UTS. committed to supporting part-time shidents. tfie motivation to 
have an independent study of part-time student costs, using a recognised costing mettiodology was 
high. 

In October 1990 UTS invited expressions of interest and tenders for the conduct of a study of 
part-time student costs. Three major accounting finns were approached and each submitted 
proposals '^Msed on tiie modem, activity based costing (ABQ methodology developed by Kaplan at 
Harvard University.'* 



Each had previous experience in its application and ttie tendered price for ttie study varied 
marrinaUy between aU tiuee firms. The preferred proposal from Ernst and Young was favoured 
for Seir proposal to estabUsh a residual framcworic to enable UTS to continuously monitor tfie cost 
effectiveness of its teaching and support activities. As part of ttie preliminary briefing of the ttuec 
fimis tiie UTS organisation structure, detoils of tiie university budget for 1990, as well as an 
annuiil report were provided to each fimi. In addition, die foUowing life cycle of activities 
associated witti the process of a student tiirough tiie university was provided. 
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Life Cycle of Institutional Activities Contributing to Student Costs 



^Advcrttalng 

• Promotion 

• Brochures 

• Careers 
markets 



• UAC 

• Enquiry orike 

• Admin Sca/T 

• Faculty Board* 

• Graduite Studies 




• Adfflin Stair 

• Forma/ProceMing 

• Computlnt/Recordft 

• Manual Flies 

• HECS Admin 

• Fees Admin ^ 



noursfe Infonnatioi? 



Qvcrhgada.Admin 

• Admin StaiT 

• NSI: 

• Uiiliiies 

• Security 

• MalnCenoncif 

• Communication 

• Comput€r$ 

• tnauranct 

• Accounting |M| 

^^^^ 



Owrhgarfjt. 



* Research Office 

* AccrrdiUtk>n A 
Review Office 

* CLT 

* AEC 

* Student Services 



STUDENT 
COSTS 




• Calcndara 

• Timetables 

• Course outlines 

• Course notes 

• Faculty Admin 

• Fsculty Boards 




Library 

• Admin Stair 

• Hardwair/software 

• Opening houim 

• MulUple copks 

• Space/camls 

• AV Support 0 



Teaching Coata 

• By DtsclpUne 

• GyUvel 

• Admin Costs 



SselWotlur 



Central Ovcrhea^la 

• VC'sDMalon 

• U/SecretarysDtvM 

• Counselling A Health 

• Planning ft MS 

• Systems Hevlew/Audit 

• HRU 




nradtialifln 
• Admin Staff 



• NotiOcatloo/paperwork 

• Space 

• Gowns/hoods 

• Entertaiment 

• Faculty Boank 



As Ernst & Young explained, ABC was chosen as the most appropriate approach u> the study for 
the following reasons: 

"1. Activity Based Costing concentrates on the identification and 
allocation of costs to the activities undertaken by an organisation. 
This technique allows greater management insight into the reasons 
for cost behaviour, as compared to the more traditiwial 
classification of costs by departments and cost centres. Many 
activities cut across functional departmental boundaries and are 
thus hidden in many traditional accounting classification systems. 

Activity Based Costing has been developed so as to eliminate the 
necessity for the arbitrary nature of cost allocation and 
apportionment that is a prevalent feature of many orthodox cost 
accounting systems. 

2. Activity Based Costing seeks to determine the event that gives rise 
to the activity and hence cost to be incurred. This event under the 
Activity Based Costing methodology is called the Cost Driver. 
Cost drivers therefore become the link between activities and the 
consumption of resources by the final product or service. Cdst 
drivers allow management to understand why activities take place 
and resultant costs are incurreu, which facilitates the process of 
cost control and planning. 



3. Activity Based Costing depends on the establishment of a bill of 
activity for tt« product or service pnxluced. This bill of activity 
can only be completed once tiie processes, sub-processes and 
activities undertaken within an organisation are understood and 
documented. The cost per unit of the driver that has been 
determined for each activity is used as Uie Unk between costed 
activity pools and unit service or product costs. 

4. Activity Based Costing provides management witii a new approach 
to the issues of cost planning and control. Rattier ttian managing 
tiie dollar expendihires ttiat result from management policy and 
actions or operational procedures and transactions. Activity Based 
Costing allows management to manage the driver. This approach 
enables management to effect long terai changes to cost bchavioure 
and is a vital tool in ttie establishment of operational budgets usin? 
a bottom-up approach."" 

The approach adopted by Ernst and Young was based on ttie foUowing ABC model. " 



Acdvity Based Costing 

Develop Cost Model 
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The assignment methodology involved six stages : 



I. 



Interview prognun to deteimine activities 



2. 



Accounts analysis and creation of cost pools 



3. 



Establishment of cost drivers 



4. 



Sun'ey of faculty costs 



1. 



2. 



5. Development of ABC model 

6. Analysis of student costs 
Interview Program 

llie initial phase in the study involved a program of interviews with administrative and 
support department managers and deans of aU faculties to obtain a detaUed knowledge C 
the activities of each department and faculty and an understanding of what drives the cost 
of each activity. The life cycle of activities provided at the commencement of the study 
gave an insight into UTS activities and provided a framcworic for the Interview program. 
The interview program also enabled the study team to seek the opinion of deans and 
managers regarding tiic effect on costs of individual activities of part-time versus M-time 
students. 

Accounts Analvsis and Creation of Cost Pools 

After the activities of tiic support departments had been identified, the accounts were 
reviewed to detemiine Uie extent to whici Uiese activities are identified in the UTS Chart 
of Accounts. Where activities were reOected in tiie accounting system, coA pools could be 
cleariy detennined by reference to die corresponding department in the account Where the 
activities were not reflected in die Chart of Accounts it became necessary to create cost 
pools. Where some organisational units were involved in several distinct activities, but all 
fmancial information was combined under ttie or*; unit, eg, Student Administration Umt, it 
was necessary to breakdown these units into their constituent activities based on a staff 
activities analysis, the fmal analysis, it was cnicial to the validity of the study that all 
operating expenditure of UTS was recognised. 

Establishment of Cost Drivers 

Under tiie aBC methodology, once the activities undertaken by an organisatioii are 
established, it is necessary to determine the ;vents that give rise to, or *drive' the activity. 
This event is tenned the cost driver. In some instances it is necessary to devetop a two 
stage basis of cost allocation using primary and secondary drivers. Secondary drivers are 
ttjosc events which give rise to activities being undertaken that are direcfly attributable to 
die product or service being supplied. Primary drivere are ttwse not directly attributable to 
die product or the seivice being suppUed. It is necessary to ensure ttiat non-financial data 
coUected regarding cost driver volumes is related to the level of activity as reflected in the 
financial data. Where hard numerical data is not available, management estimates, or 
infomiation from surveys, or data from group consensus may be required. 



ERIC 



47 



99 



FoUowing the inteiviews with departmental heads, cost driven? were detennined in oider to 
aUocate costs of support departments to faculties. The partem of rcsouicc coosumpttoo for 
each activity was analysed and possible cost driveis were evaluated. The final choice of 
cost driveis depended upon the availability of reliable Lifonnation. An example of die cost 
drivers used in the study is shown in the following table." 



AC-nVITIES 


PRIMARY 
COST DRIVER 


PRIMARY 
ALLOCATION 


SECONDARY 
COST DRIVER 


SECONDARY COMMENTS 
AaOCATWN 


SECURITY 


FLOOR SPACE 


FACS ADEPT 


# OF STUDENTS 


STUDENTS 


COMMUNICATIONS 


# OF STAFF PTE 


FACS ADEPT 


H TIME ACADEMIC STAFF STUDENTS 


INSURANCE 


TECH ESTIMATE 


FACS ADEPT 


# Of' STUDENTS 


STUDENTS 


CLEANING 


FLOOR SPACE 


FACS ADEPT 


« OF STUDENTS 


STUDENTS 


HEATING & LIGHTING 
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4. Survey of Faculty Costs 

The preceding phase details the process used to aUocate the cost of ^ipport activities to 
students, which amount to approximately 35% of Uie total University costs. The remaining 
65% is accounted for by faculty costs, which include faculty part-time academic salaries, 
full-time academic salaries, faculty support staff salaries, and non salary cosfs. ReseanA 
grants were also treated as faculty costs alttiough ttie accounting system treats them as a 
centralised expenditure. Witti such a large proportion of University expenditure occurring 
within die faculties, it was cnicial to review tiiese costs and detennine a means of 
allocating tiiem to the studem categories (full-time, part-time, undergraduate and 
postgraduate students). One of the difficulties the consultants experienced in costing 
univereity education was related to the diversity of activities undertaken by academic staff. 
Whilst part-time academic staff arc paid only for direct lectiiring hours, pennanent 
academics only lecture for approximately 30% of ttieir woriung time. To estabUsh a bwis 
for detemiining faculty costs, a faculty activity survey was developed awl its results used 
as a critical component in the study. 

5. Development of ABC Mod el for UTS 

An ABC model was developed on the Lotus 123 spreadsheet package, witii five 
interrelating segments: 

Segmeml holds aU primary financial data alttiough some manipulations of 
information in the UTS general ledger were required. 

Segmem 2 incorporates the primary cost drivers arrayed against tiw activities. 
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Segments incorporates the primary cost allocations; Ave allocation phases were 
necessary, utilities being allocated initially uid further phases to account 
for the cross servicing between departments. Vhe following figure provides 
an illustration of this allocation process.'* 
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Segment 4 includes secondary drivers to the four student cost categories. 

Segment 5 is where the secondary allocation (to students) is undeitakea The 
individual costs allocated to faculties in segment 3 aie tnuisfenred to the 
faculty total column and then allocated into the four student categories on 
the basis of the cost drivers in Segment 4. Segment S also includes those 
costs allocated to students not included in Segment 3 and had theief(Mne not 
previously been allocated to faculties. The following figure iUu^tes this 
secondary allocation process.^ 
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6. Anal ysis of Student Costs 

The following table summarises the total of student costs per EFTSU." 



STUDENT COSTS : TOTAL STUDENT COSTS PER EFTSU 





UNDERGRADUATE 


POSTGR/ 


J>UATE 1 


1 Average 
Faculty Costs 

Average 
Admin. Costs 


Part-Time 


Full-Time 


Part-Time 


Full-Time 1 


6.076 
3.501 


4.398 
2.235 


7.180 
4.264 


8,r43 
2,929 


Total 


9.577 


6.633 


11.444 


10,972 
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The results of the financial model revealed: 

1. Only small variations in central administration or support costs between part-time 
and full-time students. 

2. The vast majority of centtal administration costs which reflect centralised 
oveiheads and support activities, are dependent on actual student numbers as 
apposed to EFTSU's; the only exceptions are library costs and computing costs 
which are affected by student workload. 

3. A number of support activities within faculties are dependent upon student 
numbers and are unrelated to student woiUoad, eg. course de^felopment and 
administration. 

4. As a university average, the total cost of part-time undergraduate students when 
viewed in tenns of cost per EFTSU is 44% higher than full-time undergraduate 
students. 

The broad conclusions from the study were: 

1. Student cost is not proportional to a student's workload (or EFTSU); 

2. The cost of a studem includes a fixed element and a variable cost element which is 
dependent upon the student's woikload (or EFTSU); 

3. A method of funding based entirely on EFTSU's is not a reflectkm of the level of 
expenditure required to support a divene student population, and 

4. UTS, with a large part-time student population, is under funded thiough the 
Commonwealth Govemment Relative Funding Modd which fails to address ttie 
fixed element of administration costs." 

A more appropriate funding model would recognise the following corts in a student 
profile: 

0 a set administration cost; 
0 a set faculty cost; 
0 a variable faculty cost 

This could be represented in the fashion of the following fonnula: 
0 funding = a x (student #'s) + b x (EFTSU) 
where: 

a = the fixed cost per student for the faculty 
b = the variable cost per student for the faculty 

Clearly the fixed amount per student would vary between disciplines as would the 
coefficient of the variable amount. 
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As the study of part-time student costs at UTS was the first reported application of activity based 
costing methodology in higher education it is worthwhile reflecting on some of the limitations and 
difficulties experienced in the application. 



1. Some of the organisational units such as Student Administration and Publicity and 
Public Affairs were responsible for several activities and it was necessary to carry 
out a detailed analysis of stafTmg and expenditure to separate out the costs of 
individual activities. Sometimes staff performed more than one activity as part of 
their job and it was necessary to estimate the amount of time spent on individual 
activities. This task was time consuming. 

2. In the case of some cost drivers data was not readily available, for example in 
relation to space which was a driver for a number of overheads, such as cleaning, 
power, security. In these cases it was necessary to make technical estimates as a 
basis for allocating costs. Appropriate cost driver infonnati(Mi was also noi 
available for the library or for c(Mnputing and technical estimates were necessary in 
these areas. 

3. Another difficulty arose frcNn the fact that in the first year of amalgamation the 
organisational structure for a number of administrative areas had not been finalised 
and there was some duplication of costs between old UTS and Kuring-gai. 

4. In a broader application of the methodology, particularly for comparative purposes, 
it would be necessary to recognise a potential problem may arise ftom individual 
differences between one university and another in the treatment of certain 
administrative activities. For example, at UTS, careers and appointments activities 
are carried out by the Union, whereas at many universities these costs are met by 
the university administration. 



Many of these points highlight not so much limitations of the methodology, but some compiexities 
in its applicati(Hi, particulariy as a result of the way in which universities are structured and 
financial infonnation is recorded. Despite the added complexity of the plication of the 
methodology at UTS in its first year of amalgamation, it should be noted that the study was 
completed by Ernst & Young in just over three months. 

The UTS study in 1990 should probably be treated as a pilot application of the ABC methodology 
in higher education. Two further initiatives which might be explored would be a study using the 
methodology in a multiple university setting, and a more detailed microshidy of certain key 
activities in university administration, such as University admissions. 
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ABSTRACT 

Environmental scanning has become an increasingly importai t tool 
utilised to assist in the planning function of educational 
institutions. This paper describes the i suits of a survey of 
community and technical colleges in the U.S. . j determine the extent of 
environmental scanning practises. The survey was designed to identify 
those institutions that are currently practising environmental 
scanning; the linkage of environmental scanning to program development, 
evaluation, budgeting functions, and strategic planning; personnel 
involved; and, institutions that could serve as resources to other 
colleges developing or expanding their scanning capabilities. The 
survey was conducted in the spring of 1991 and invc /ed the 991 member 
institutions of the American Association of Community and Junior 
ColxQ^^^ (AACJC) • 

INTRODUCTION 



Technical and community colleges in the United states exist in a 
complex and turbulent environment. The nation is focused on 
educational accountability, and demands that graduates have the 



, , , •* ' sA^iHwii^A^j uiiciu ui.auuaut2&» nave cue 

knowledge and skills to move the nation into the twenty-first centiv y. 
Meanwhile, community colleges face growing enrolments of diverse 
students— students from varied cultures and personal family situations. 
Rapid, complex changes in the economy, the workplace, political 
systems, values, and lifestyles profoundly affect community colleges; 
many are ill-prepared to respond effectively. 

Jeffrey Hallett describes this period as the "PresentFuture" : a time of 
rapid and profound change when the need to respond to the challenges of 
Ihl o^n^Ml?^i^^ ^" present. It is crucial that institutions have 
the capability to analyze these environmental changes and the future in 
order to develop responsive institutional policies and practises. 
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Institutional recognition of environmental impact occurs when d process 
of external scanning and forecasting becomes a central feature of the 
institutional planning effort. When scanning is put into practise^ an 
organisation can envision its future, define options, and "get out in 
front" of anticipated environmental changes. Environmental scanning 
and forecasting is a critical component of successful corporate and 
non-profit organizational planning. Environmental scanning provides 
the impetus for decisive action, often giving the organisation a 
competitive advantage. 

Brown and Weiner (1985) described environmental scanning as "a kind of 
radar to scan the world systematically and signify the new, the 
unexpected, the major and the minor." Joe Coates (1985) identified the 
objectives of an environmental scanning system as: 

1. To detect scientific, technical, social, and political 
interactions and other elements important to the institution. 

2. To define potential threats, opportunities or changes for the 
institution by those interactions and elements. 

3. To promote a future orientation and management in the 
institution ' s leadership. 

4. To alert the administration and staff to trends that are 
converging, diverging, interacting, accelerating, or slowing. 

S. C. Jain (1984) has identified four phases in the evolution of 
environmental scanning in corporations: 

1. Primitive Phase — the institution faces the environment as it 
appears and has exposure to information wit'bout purpose and 
effort; scanning is without impetus. 

2. Ad Hoc Phase — the institution watches out for likely impact of 
the environment on the institution; there is no active search, 
but the institution is sensitive to information on specific 
issues; it may scan to enhance understanding of a specific 
event. 

3. Reactive Phase — the institution deals with the environment to 
protect its future; scanning is an unstructured and random 
effort with no specific information collected; scanning is 
done to make appropriate responses to competition and/or 
markets. 

4. Proactive Phase — the institution forecasts the environment for 
tha desired future; scanning is a structured and deliberate 
effort to collect specific information using established 
methodology for analysis. Scanning is done to enable the 
institution to be on the lookout for its competitive 
advantage. 
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Jain describes the sophistication of scanning efforts in terms of the 
following four variabl''s: 



1. The usual method of scanning: Ad hoc studies only, 
per if 3^ oally updated studies, or structured system of data 
collfeuv ^on and processing. 

2. The usual motivation for environmental scanning: crisis 
initiated, decision and issue oriented, or planning process 
oriented. 

3. The usual data included in the scan: retrospective, current, 
or prospective. 

The time frame for usage of scanning information: immediate, 
near-term (one to five years), or long-term future (more than 
five years) . 



4. 



The most sophisticated models utilise a structured system of data 
collection and processing, are planning process oriented, include 
prospective data, and are utilised in long-term planning. 

Definition of Environmental Scanning 

For the purpose of this study, environmental scanning is defined as the 
systematic collection and monitoring of information describing changes 
in the environment in order to identify and assess emerging 
developments, t-ands, and precursor events that may affect the 
strategic and tactical objectives of an organisation. 

Purpose of the study 

The purpose of this survey was to determine the extent of environmental 
scanning practises in community, technical, and junior colleges in the 
United States. This survey was designed to identify those institutions 
that are currently pra-^tising environmental scanning, the 
characteristics of these colleges, the linkage of environmental 
scanning to planning and decision making, personnel involved, the 
sources, method, and products of the scanning activities, and 
institutions that could serve as resources to other colleges developing 
or expanding their scanning capabilities. 

Preliminary Assessment 

An initial assessment was conducted in August of 1990 thr'^ugh a survey 
of state offices for community colleges. This survey attempted to 
Identify community, technical, and junior colleges performing 
environmental scanning. A list of the state offices and the name of a 
contact person at each office was obtained from the American 
Association of Community and Junior colleges (AACJC) . The respondents 
were asked to provide the names of colleges in their state conducting 
environmental scanning. For those not responding to the written 
survey, telephone calls were made in order to obtain the data. The 
state offices identified a total of 32 technical and community colleges 
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conducting environmental scanning. The results indicated a lack of 
understanding regarding environmental scanning; for example^ even 
though a definition of environmental scanning was given^ several 
respondents provided the names of individuals working in the area of 
environmental health and safety. 

Whereas the origj^.-^al intent of this assessment was to survey those 
institutions cited by their state offices as conducting environmental 
scanning, the researchers noted that the majority of institutions that 
have published articles ^ scans or documents on this subject were not 
cited. For this reason^ the researchers proceeded with the survey of 
all member institutions of the AACJC. This report summarizes the 
results of the survey conducted of the AACJC members. 



THE STUDY 

Methodology 

Target Population . The membership list of the AACJC consisted of 1^013 
community^ technical and junior colleges^ and of university and state 
systems offices in the United States and its territories, as well as 
Canada^ Central America^ and Mexico. An analysis of the list was 
conducted to ':iliminate duplicate institutions^ resulting in 991 
colleges to be surveyed. 

Data Collection. Tabulation and Analysis. The survey was mailed on 
Janurry 16^ 1991, to the 991 member institutions of the AACJC. A cover 
lett'ir and return envelope accompanied the survey; the survey was 
directed to the chief executive officer for each college or district^ 
and was signed by John T. Blong, Chancellor of the Eastern Iowa 
Community College District (EICCD) . A second copy of the survey was 
mailed on February 19, 1991, to those who did not respond before the 
stated deadline. A total of 612 (62%) surveys were returned; of these 
601 were considered valid for the survey. Two hundred forty-eight (41% 
of the valid returns) indicated that their college conducts environ- 
mental scanning. All surveys were tabulated and analyzed using the 
Statistical Package for the Social Sciences ( SPSS) . 



Survey Design 

The survey consisted of 27 questions; the first 4 were to be completed 
by all respondents and requested information regarding the organisa- 
tional structure and credit enrolment of the responding institution^ 
the institution's current interaction with its external environment^ 
and whether the institution currently conducts environmental scanning 
as defined on the survey. These questions regarding institutional 
characteristics- were included to ascertain if environmental scanning 
practises differ by type of organisational structure and size of 
enrolment. 
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The remaining 23 questions were to be answered only by those 
institutions that currently conduct environmental scanning. Institu- 
tions conducting environmental scanning were asked to select responses 
which describe: 

- how scanning is conducted at the institution 

- the motivation for scanning 

- who is involved in scanning 

- the sources that are scanned 

- the type of data included in scan documents 

- the interpretation, compilation, and reporting of scan 
information 

- how long they have been scanning 

- how scanning is coordinated 

- how scanning and its products are utilised by the institution 

- how scanning is linked to strategic planning, program development, 
and budget development 

Several items were designed to determine the placement of the college's 
environmental scanning practises in relationship to Jain's four phases 
in the evolution of environmental scanning. These items dealt with the 
type of data in the environmental scan, and the time frame for decision 
making. 

The respondents were also asked to describe the most successful and 
least successful aspects of environmental scanning and its use at their 
institution, and whether or not they would participate in a network of 
community, junior and technical colleges that are engaged in 
environmental scanning. A copy of the'' survey instrument is given in 
Appendix A. 



SURVEY RESULTS 

Survey Respondents. Six hundred twelve (62%) of the 991 members of the 
AACJC responded to the survey; of the 612 respondents, 601 were 
considered valid for the survey. Two hundred forty-eight (41.3% of the 
valid returns) indicated that they conduct environmental scanning as 
defined by the definition given above. Sixty-eight (11.3%) indicated 
that '^.hey plan to initiate environmental scanning within the next two 
years a These data are summarised in Figure 1. 
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FIGURE 1 
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Characteristics of Collecres Planning to Initiate Environmental Scanniag 
within the Next Two Years , An analysis of the responses provided by 
the 68 colleges that expect to initiate environmental scanning within 
the next two years indicates that 60% are a single college with one 
principal site; 31% are a single college with multiple campuses; and^ 
6% are a multiple-college district. Forty-one percent had a Fall 1990 
full-time equivalent credit enrolment of 500-1^999 students. 



College Characteristics 

Of the 248 community colleges that currently conduct scanning^ 51.6% 
are a single college with one principal site^ 34.3% are a single 
college with multiple campuses, 7.7% are multiple-college districts^ 
and 5.6% are a part o'' a university or a state system of community 
colleges. 

The type of community college organizational structure representing the 
lowest percentage engaging in environmental scanning is the single 
college with one principal site. These data are summarised in Table 1. 



Colleges that Currently Conduct 
Environmental Scanning 



5:; 
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Table 1 

Percentage of Colleges That scan by Organizational structure 



Single college With One Principal Site 

Single College With Multiple Campuses 

Multiple-College District 

Other* 

No Response 



* Other includes community colleges that are part of a university or 
state system. ' 



Total 


Number 


Percent^ 


339 


128 


37.8 


184 


85 


46.2 


42 


19 


45.2 


33 


14 


42.4 


3 


2 


66.7 


601 


248 





Sixty-nme percent of the colleges that currently conduct environmental 
scanning had a Fall 1990 full-time equivalent credit enrolment of fewer 
than 4,999 students. As Table 2 indicates, the greater the credit 
enrolment, the more likely the institution will be engaged in 
environmental scanning ( X2(4, N = 590) = 20.94, p < ool) 



Table 2 

Percentages of Community Colleges that Conduct Scanning 
by Fall 1990 Full-Time Equivalent credit Enrollment 



0-499 
500-1999 
2000-4999 
5000-9999 
10,000 or more 
No response 



Total 


Number 


Percent 


36 


8 


22.2 


247 


85 


34.4 


176 


78 


44.3 


84 


43 


51.2 


50 


29 


58.0 


8 


5 


62.5 


601 


248 





Sophist ication of Scanning Efforts 

l^Ll^t r^P°f® °^ this study, sophistication of scanning efforts is 
described in terms of the four variables identified bv Jain. Thoso 
are: 



1. 

2. 
3. 
4. 



The usual method of scanning. 

The usual motivation for environmental scanning. 

The usual data included in the scan. 

The time frame for usage of scanning information. 
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Scanning Method . Scanning at 40.3% of the institutions can best 
be described as periodically updated studies; 32.2% utilise structur id 
data collection and processing systems; and, 20.2% conduct ad hoc 
studies only. These data are illustrated in Figure 2. 

FIGURE 2 
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Motivation For Scannincr Activities. Only 3.6% of the colleges 
indicated that their motivation for conducting scanning activities is 
crisis-initiated; 21.4% are decision- and issue-oriented, while 75% are 
planning process oriented. These data are illustrated in Figure 3. 

FIGURE 3 
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. . Type of Data in the Environin e ntal Scan, only 8% of the colleges 
indicated that the data included in their environmental scan are 
retrospective, i.e., used as a means to assess what has been done. For 
32.7% of the respondents, environmental scanning consists principally 
of data fcr immediate use; 58.5% emphasize prospective data for 
forecasting the future. These data are summarised in Figure 4. 

FIGURE 4 
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Time Fr aTTie for Decision Making, 



The vast majority of the 

(85.9^) indicated that the environmental scanning 
used primarily to guide decisions in the near-term (1- 
frame) • only about 7% utilise the information to guide 
years, while an equal number utilise it for 



respondents 
information is 
to 5-year time 
decisions beyond five 
making immediate decisions. 



These data are summarised in Figure 5. 



FIGURE 5 
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Sophistication of Scanning College Coinposites, A composite for 
each college was developed to determine its relative placement in 
sophistication of scanning efforts by assigning values ranging from one 
to three for r.ach of the four sophistication variables. These values 
are illustrated in the matrix given in Figure 6. 

FIGURE 6 



Value 



Variable 


1 


2 


3 


j 

UEual Method 


Ad hoc Studies 
Only 


Periodically 
Updated Studies 


Structured System 
of Data Collection 


Motivation for 
Scanning 


Crisis- initiated 


Decision and Issue 
Oriented 


Planning Process 
Oriented 


Data in Scan 


Retrospective 
(past) 


Current 


Prospective 


Time frame for 
Use of Scan Info. 


Immediate 


Near-term 
(1-5 years) 


Long-term 
(>5 years) 



Composite scores range from four to 12, with a mean of 9.21 and a 
median of 10. As Table 3 indicates, only eight (3.2%) of the respond- 
ents scored a maximum of 12; i.e., they utilise a structured system of 
data collection, their motivation for scanning is process-oriented, 
data in the scan are prospective, and the time frame for use of the 
scan information is long-term. The low number of institutions scoring 
maximum 12 points is because of the low number that utilise scanning 
information to guide decisions beyond five years. Forty-nine (19.8%) 
of the respondents scored 11. These data are detailed in Table 3. 



Table 3 

College Composites by Sophistication Variables 



Points 


Number 


Percentage 


4 


4 


1.6 


5 


5 


2.0 


6 


11 


4.4 


7 


21 


8.5 


8 


25 


10.1 


9 


52 


21.0 


10 


70 


28.2 


11 


49 


19.8 


12 


8 


3.2 




- _3 


1.2 




24 8 


100. 0 




geqinnincf Date for Environmen t a i Scanning. Fifty percent of the 
colleges have been conducting scanning activities for five years or 
less. The peak period for initiation of these activities was -llse-sa 
These data are summarised in Table 4. 



Table 4 

Beginning Date for Environmental Scanning 

Number of Years 
Conducting Scanning 

Lei-'S than 1 year 



1 


- 5 


6 


- 10 


11 


- 15 


16 


- 20 


21 


- 25 


26 


or More 


No 


Response 



Year 






Started 


Number 


Perceni; 


1991 


2 


0.8 


1906-90 


122 


49.2 


1981-85 


61 


24.6 


1976-80 


24 


9.7 


1971-75 


6 


2.4 


1976-70 


7 


2.8 


1966 


2 


0.8 




24 


., 9t7. 




248 


100.0 



envTio^Ln^ J^^""^^^ that the longer an institution has been conducting 
environmental scanning, the more sophisticated its environmental 

fenS?i"2.^?^*'^"*^- ''^^ sophistication measure associated Si?rthe 

length of time scanning has been conducted is the usual method of 
scanning: those that conduct structured systematic data collection 
have been conducting scanning for an average of eight veLs franaina 

^PdatefstuSi ''r^' ^l;''" ^'"^ principally condSct^'periiSISIu^ 

updated studies have been scanning for an average of five years 
(ranging from 1970 to 1991). (F(2,193) = 4.59; p<.01)' Those 

avir««i'L''°'^^''*^'"^ f "^"^^^^ only have been 'doing si for 

average of six years (ranging from 1970 to 1991). 
The Scanning Process 

Scanning Coordi nator^ As 59% of the respondents indicated, the 
most common position coordinating environmental scanning activities il 
P?anntn« ^^^^^^^^^ (Director or Dean) of Institutional Research and/ or 
Planning. The second most common position is that of the Chief 
Executive Officer (18%). tnier 

. Scanning Participants. As Table 5 indicates, 90% of the colleges 
that conduct environment scanning involve 20 or fewer people- 61^!% 
involve five or fewer people. Fifty-three (2i:4%rof the ?esionde;?s 
indicated that only one person conducts environment? scannim° in 
Officer ^"""^ individual reports directly to the Ch?e? Ex4c;?ive 
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Table 5 

Number of Individuals Involved in Environmental Scanning 



1 Person 
2-5 People 
6-10 People 
11-20 People 
21-35 People 
36-50 People 
More than 50 People 
No Response 

TOTAL 



Number 


Percent 


53 


21.4 


99 


39.9 


39 


15.7 


32 


13.0 


8 


'J. 2 


6 


2.4 


9 


3.6 


2 


0.8 


248 


100.0 



Scanning participants represent a broad range of institutional 
employees, in 92.7% of the responding community colleges, 
administrators participate in environmental scanning activities; 
faculty are involved in scanning at 67.7% of the colleges, followed by 
professional/technical staff at 54.8%. These data are summarised m 
Table 6. 



Table 6 
Scanning Participants 



Administrators 
Faculty 

Professional/Technical Staff 
Classified Staff 
Governing Board Members 
Community Members 
Students 
Other 

No Response 

N=248; multiple responses to this item were allowed. 



Number 


Percent 


230 


92.7 


168 


67.7 


136 


54.8 


110 


44.4 


76 


30.6 


74 


29.8 


65 


26.2 


18 


7.3 


9 


3.6 



Scanning Sources. The most frequently utilised source for 
environmental scanning are systems reports, followed by state-wide data 
bases, labor market assessments, and professional literature. The 
least utilised sources are environmental monitoring publications and 
classified/help wanted ads in newspapers. These data are summarised in 
Table 7. 
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Table 7 
Environmental Scan Sources 

Systems Reports 
State-wide data bases 
Labor Market Assessments 
Professional Literature 
Popular Literature 
Nation-wide data bases 

Sectional Literature Targeted to a Specific 

Interest or Group 
Futurist Literature 
Other 

Classified/Help Wanted Ads in Newspapers 
Environmental Monitoring Publications 

N=248; multiple responses to this item were allowed. 



Number 


Percent 


225 


91.5 


216 


87.8 


212 


86.2 


192 


78.0 


131 


53.3 


121 


49.2 


92 


37.4 


90 


36.6 


58 


23.6 


55 


22.4 


40 


16.3 



soSrLi «n^H ^"^^ sources listed by the respondents included local 
sources such as newspapers, service agency reports, plannina and 
development group reports, school systems^and city /county data bases^ 
regional planning documents and reports; United Way's "What Llo4 
Ahead"; internally developed surveys; cen sis reports ;u^iversit?- 

generated data and data bases; consortia with local area colleaes- 

reaion«r''^''H'^? research; and sources from attend^n^ nation?; 
regional, and state conferences and planning sessions. «^ionai, 

. Scanning Strategies, in a^ tion to print and/or electronic 
information sources, the colleges utilise a variety of sca^^^^^ 
strategies in their environmental scanning efforts?^ IevenS-?wI 

?n?ormL?s"'jf iJ^coidLt'r^'^^^" surveys ; ^64 . 6% gather datr^rL'^^y 
-Lxnorinanrs, 47.1% conduct focus groups; and 42 9% rpnori- r^r^ ^«^«v.».*i 

conversations. A variety of other ^stra?egies uUl?sed b^ 9 2? 
including information gathered through participation i^' Conferences *aJd 
r?SrSaJ'^..?hIni'^™r\r"'^"^^' ^"P^^ P^°^ram adiLory'co^itLeSf 

co^r?Lo'?^^!:ploy\^?rand%°^Lu^Ls!'^ '""''^'^^ ^"-^ ^^^^^ 

devo?ol^n?^^^^^'^ include participation in conferences and community 
development meetings; input from college and program advisorJ 
committees; a formal "think tank" group at the colllae^ and annu^? 
surveys conducted of employers and graduates college, and annual 

that cSnducrenv?ron^!n..^?'^ """^^^ - 2"?^^ ^1 (8.5%) of the 248 colleges 
tnat conduct environmental scanning utilise a soecific moHf»i • i>u,^\4> 
these are based on the ED QUEST model for steaS|?o p?ann?^g^ ' 
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Interpretation. Compilation, and Rep ortinn nf Scan Information 



interpretation of Raw Data. The respondents were asked to 
indicate who interprets the raw data collected through environmental 
scanning for possible implications for the community college. Sixty- 
three percent indicated tha dministrators with expertise in the 
area were involved in such ^ ^erpretation, while 53% indicated that the 
individual who collects the raw data interprets it. Forty-one percent 
utilise environmental scanning teams, v;hile 33% involve relevant 
faculty. 

compilation of Information. As indicated by 66.3% of the respond- 
ents, the most common method of compiling scanning information is as a 
summary of implications. These data are summarised in Table 8. 



Table 8 

Compilation of Scanning Information 



Numbe r Percent 

161 66.3 

76 31.3 

71 29.2 



A Summary With Implications 
A Composite of Several Similar Items 
A Summary of Each Item or Article 
A Written Scan and Forecast Without Implications 62 25.5 

Other IS '^'^ 

N=248; multiple responses to this item were allowed. 



••Other" methods of compiling the environmental scanning information is 
simply the clipping and sharing of articles; the printing and 
dissemination of fact sheets or occasional internal reports; the 
inclusion of an environmental impact section to an ongoing strategic 
plan; and the writing and dissemination of policy/position documents. 

Who Compiles the Scanning Information. In the majority of 
colleges (58%), the individual who collects the scanning information is 
involved in compiling the report. Forty-nine percent indicated that 
administrators with expertise in the area are involved in compiling the 
scanning document, while 33% involved members of the environmental 
scanning teams. Faculty are involved in only 22% of the institutions. 

Scan Products. The most common product resulting from 
environmental scanning activities are printed reports, followed by a 
data base. These data are summarised in Table 9. 



ERIC 



67 

60 



Table 9 
Environmental Scan Products 



Formal Printed Reports 

Data Base 

Other 

Newsletters 

N=248; multiple responses to this item were allowed. 



Number Percent 

182 74.3 

83 33.9 

79 32.2 

37 15.1 



"Other" products include sections of various planning documents 

or lac? books '''^P^oks'T^'?^" reLa^cS SrSe?4 

™L«JSL^^ \ reports to the Governing Board, memorandums, E-Mail 
messages, minutes of meetings, specific objectives added to th4 college 

rPno;fr^i^^ .occasional reports, net of written scenarios, and oral 
reports to planning groups. 

Frequef.c y__ of Communicating Sca n Information. How often scan 
information is communicated varies, with 3.2% of the resoondents 
accomplishing it on a weekly basis ;nd 37.1% on an fnnuarbasts^ ?hesl 
data are summarised in Table 10. 



Table 10 

How Often Scan Information is Communicated 



Weekly 
Bi-Monthly 
Semi -Annually 
Annually 
Other 

No Response 



Number 


Percent 


8 


3.2 


21 


8.5 


33 


13.3 


92 


37.1 


92 


37.1 


2 


0.8 


248 


100.0 



inLrSa?iin^^f those who indicated "other" specified that the scanning 
n^^^H c °°^«^^"i°ated on an "as needed" basis, varying by topil 
and need, several respondents indicated that the currencv of 
ins?ances°"the tl ^""T'^ importance; one pointed out t^tri^re^rl 
i^l^t ^lu information may need to be communicated on a daily 
on«i?;. o^^^""^ indicated that specific information is needed for 
??ve vLr^'cvo?"' '"T!'' SY^l^^tion processes, and are tied to a two- 
n^ltJt \ lu^^\ ^^^^""^ indicated that it is done periodically in the 
context of the planning process. uxv-axxy in x:ne 
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Uses of Knvironmental Scanning Information 



The information gathered through environmental scann^' g is used for a 
variety of purposes by community colleges. It is use In institution- 
wide planning by 90.7% of the colleges; 80.6% of the Lieges utilise 
the information for program planning and revision purposes, while it 
assists decision-making at all levels at 66.5% of the Colleges. There 
is some linkage between environmental scanning and staff development 
efforts, as indicated by 38.7% of the respondents. The uses of 
scanning information by the respondents are summarised in Table 11. 



Table 11 
Uses of Scanning Information 



For Discussion Only 

To Develop Alternative Future Scenarios 

Staff envelopment Efforts 

Program Planning/Revision 

Institution-Wide Planning 

Decision Making at All Levels 

Other 

N=248; multiple responses to this item were allowed. 



Number 


Percent 


44 


17.7 


115 


46.4 


96 


38.7 


200 


80.6 


225 


90.7 


165 


66.5 


10 


4.0 



Who Uses Scan Information. The top management of the commun^ ty 
colleges as well as the planning offices are the principal users of 
scanning information. At 89% of the colleges, the Chief Executive 
Officer utilizes scanning information, while 91.9% of the colleges 
reported its use by vice presidents (or equivalent) . Seventy--three 
percent of the respondents indicated its use by the planning office, 
69.1% by budget unit heads or other mid-level administrators, and 50.4% 
indicated use of the information by faculty. Fewer than half of the 
respondents indicated use of the information by their governing board. 
Data regarding who uses the scanning information are summarised in 
Tab^e 12. 



Table 12 
Who Uses Scanning Information 



Governing Board 

Chief Executive Officer 

Vice Presidents (or equivalent) 

Budget Unit Heads or "Mid-Level" Administrators 

Planning Office 

Faculty 

Students 

Community Members 



Number 


Percent 


120 


48.8 


219 


89.0 


226 


91.9 


170 


69.1 


180 


73.2 


124 


50.4 


29 


11.8 


36 


14.6 



N=248; multiple responses to this item were allowed. 
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Linkacfes Between Environmental Scanning and other College 
processes t As indicated by 92.2% of the respondents, the most common 
link of environmental scanning with other college processes is to 
short-range planning (ore to five y-^ars) . At 82.4% of the colleges 
scanning is tied to program development; 72.1% have linked it to 
curriculum revision, only 26.2% of the respondents have linked 
environmental scanning to performance evaluation. These data are 
summarised in Table 13. 



Table 13 

Linkages Between Environmental Scanning 

Processes 



Links to Long-Range Planning (more than 5 years) 

Links to Short-Range Planning (1 to 5 years) 

Links to Program Development 

Links to Curriculum Revision 

Links to Budgeting 

Links to Performance Evaluation 

Links to other 



Other 


College 


Number 




111 


45.5 


225 


92.2 


201 


82.4 


176 


72.1 


170 


69.7 


64 


26.2 


11 


4.5 



N=248; multiple responses to this item were allowed. 



M ost Successful Aspects of Environmental Scanning and its Uses. 

The most successful aspects of environmental scanning at community, 
technical, and junior colleges, as indicated by the comments written on 
the surveys, are that it: 

- facilitates better planning 

- fa^iilitates consensus-building 

- brings college to the "cutting edge" 

- involves many persons 

Least Successful Aspects of E nvironmental Scanning and its Uses. 

The least successful aspects of environmental scanning, as indicated by 
the comments written on the surveys, are: 

- linking scanning to other college functions, i.e., program and 
curriculum development/revision, faculty/staff professional 
development, budgeting and resource allocation, and outside 
agencies. 

- expanding the use of scanning information by college 
constituencies, faculty, mAddle managers, senior administrators, 
and institutional planners. 

- mobilisation of institutional response to projected impact of 
future trends ^ 

- obtaining institutional support r environmental scanning 
activities ^ 
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SUMMARY AND RECOMMENDATIONS 



The results of this survey indicate a strong interest on the part of 
community, technical, and junior ol leges in the United States to 
pursue environmental scanning as a means of keeping abreast of events 
and trends in the external environment that may impact the institution. 
Six hundred twelve (62%) of the 991 members of the AACJC responded to 
this survey; 248 (41.3%) indicated that they conduct environmental 
scanning, while 68 (11.3%) indicated that they plan to initiate 
environmental scanning within the next two years. A variety of 
scanning stiategies are utilised by the colleges, but scanning is not 
an end in itself. Scanning provides information for decision-making 
and planning and is utilised principally by top college administration 
in institution-wide planning and program planning/revision efforts. 
The interest in pursuing and/or refining their institution's 
environmental scanning capabilities is evidenced by the 336 (55.9%) 
respondents indicating an interest to participate in a national 
environmental scanning/ future planning network. It is recommended that 
a survey be conducted of these institutions to determine the functions 
that such a network oould provide. 
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CLINTON COMMUNITY COLLEGE 
SCOTT COMMUNITY COLLEGE 
MUSCATINE COMMUNITY COI '-EGE 




EASTERN IOWA COMMUNITY COLL EGE DISTRICT 

Tve!;?J, ^'^n ACADEMIC XF ^hAIKS AND PLANNING 

aOGWcM River Drive . Davcnporr. Iowa 52801-1221 . (319)322-5015 

ENVIRONMENTAL SCANNING IN 
COMMUNITY COLLEGES 



I 

(I) 



(2) 



(3) 
(4) 
(J) 

(6) 
(7) 

(8) 

(9) 
(10) 

(II) 
(12) 

(13) 



(M) 
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,Wnrm«.?r Scanning IS the systematic collection and monitoring of 
information describing changes in the environment in order to identify and 
assess emerging developments, trends, and precursor events that may^f?ect 
urviv ""^^^''^''^ ^^gani^ation. The purpose of his 

rnm.^^nw ' • environmental scanning activities conducted in 

community, junior, and technical colleges. 



1. 



Which best describes the organizational structure of your colleee'' 

1. A single college with one principal site 

2. A single college with multiple campuses 

3. A multiple college district 

4. Other (please specify) 



2. 



3. 



1^990?"^^' ^^^'^'^^'^^"^ <PTE) credit enrollment of your college for Fall 

1. 0-499 
2. . 500 - 1,999 

3. 2,000 - 4,999 

4. 5,000 - 9.999 

5. 10,000 or more 

How would you describe your insiiiu'ion's current interaction with its external 
environment? (circle all that apply) ncr-niun wiin its external 

1 • 

2. 
3. 

4. 
5. 

6. 

7. 
8. 

9. 
10. 



We face the environment as it appears. 

We watch out for likely impact of the environment on the institution 
We^conduct no broad active search but are sensitive to information on specific 

We conduct scannh.g to enhance our understanding of specific events 
IrkeTs '° appropriate responses to Competition and/or 

c^llc«il!"n'' ""'^'"^^"'■^^ random ^f^ovts with no specific information 

We deal with the environment to protect our future. 

We conduct a structured and deliberate effort to collect specific information 
using established methodology for analysis sfci^.i.c miormaiion 

We conduct strategic scanning to be on the lookout for competitive advantage 
We forecast the environment for a desired future. aavaniage. 

4. Does your college conduct environmental scanning as defined in the box above? (circle 
1. Yes (proceed to Question 5) 

^' > "0- plan to initiate environmental scanning within 

the next two years? • 

1. Yes 

2. No 

3. Unsure/don't know 

You have completed the survey. Please return it in the 
envelope provided. Thank you for your cooperation. 

^ 1991, Eastern Iowa Community College District 



(15) 



(16) 



(17) 



(18) 



(19-22) 
(23) 



5. Which Of the following best describes how s--.nning is conducted at your institution? 

(circlc^nc)^^ studies only (e.g., studies in response to specific events or issues) 

2. Periodically updated studies (e.g., labor market assessments targeted at specific 
occupations) 

3. Structured data collection and processing systems 

4. Other (please specify) ,_ — — ^ — 

6. The motivation for our scanning activities is usually (circle one): 

1. Crisis initiated 

2. Decision and is ,ie oriented 

3. Plannir.g process oriented 

7. The data included in the environmental scan are usually (circle one): 

1. Retrospective - a means to assess what we have done 

2. Current - data for immediate use 

3. Prospective - forecast of the future 

9. The environmental scanning information is used principally to guide decisions in 
what time frame (circle one): 

1. Immediate 

2. Near-term future (1-5 years) 

3. Long-term future (more than 5 years) 

10. In what year did the college start environmental scanning? 



11, 



(24) 



12. 



13. 



What office or position coordinates and/or directs the environmental scanning 
activities? (circle one) 

1. Chief Executive Officer 

Vice President (or equivalent) for Instruction 
Vice President (or equivalent) for Administration 
Vice President (or equivalent) for Student Development/Services 
Director of Institutional Research and/or Planning 
Other (please specify) 



2. 
3. 
4. 
5. 
6. 



How many individuals are directly involved in environmental scanning? 
1. One person does it all 

What is the title of this person? 



To what position does this person reporf.? _ 

2. 2-5 people 

3. 6-10 people 

4. 11-20 people 

5. 21 - 35 people 

6. 36 - 50 people 

7. More than 50 people 

Who participates in the scanning? (circle all that apply, and indicate how many of each 
group participate.) 



(25-27) 
(2K-30) 
(31 33) 
(>tM) 
(37 39) 
(40-42) 
(43-45) 



1. Administrators 

2. Faculty 

3. Classified staff 

4. Professional/Technical Staff 

5. Students 

6. Governing board members 

7. Community members 

8. Others (please specify) 
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What kinds of printed andl/or electronic information sources ire scanned? (circle all 
that apply) 

1. Labor market assessments 

2. Classified/help wanted ads in newspapers 

3. State-wide data bases 

4. Nation-wide data bases 

5. Professional literature (e.g.. OimoklCflfliighMEd^^ journals, newsletters, 
research reports, etc.) 

6. Popular literature (e.g., newspapers, Newsweek. Tir^ g, etc.) 

7. Sectional literature targeted to a specific interest or group (e.g., fiusiness ]^/£eL 
iJ^Qlldnga^^^ etc.) 

8. Environmental monitoring publications ( World Watch , etc ) 

9. Futurist literature (The Futurist. Future Survey, jj^j etc.) 

10. Systems reports (college, state departments and governmental agencies, higher 
education reports, etc.) 

11. Other (please specify) 

What additional strategies are used to scan for information? (circle all that apply) 

1. Conducting focus groups 

2. Conducting locally developed surveys 

3. Reporting on informal conversations 

4. Gathering data from key informants 

5. Other (please specify) . 

Do you utilize a specific model for environmental scanning (e.g., the EDQUEST model 
for strategic planning)? 

1. Yes > if yes, please specify 

2. No — 

Who interprets the raw data for possible implication<', for the community collece'^ 
(circle all that apply) 

1. The individual who collects it 

2. Members of environmental scanning team(s) 

3. Administrators with expertise in the relevant area 

4. Faculty with expertise in the relevant area 

5. Other (please specify) 



How is the information compiled? (circle all that apply) 

1. As a summary of each item or article 

2. As a composite of several similar items 

3. As a written scan and forecast without implications 

4. As a summary with implications 

5. Other (please specify) 



By whom is the information compiled? (circle all that apply) 

1. The individual who collects it 

2. Members of environmental scanning team(s) 

3. Administrators with expertise in the relevant area 

4. Faculty with expertise in the relevant area 

5. Other (please specify) 



What kinds of products result from the scan? (circle all that 

1. Newsletter 

2. Data base 

3. Formal printed report 

4. Other (please specify) 



How often is scan information communicated? 

1. Weekly 

2. Monthly 

3. Semi-annually 

4. Annually 

5. Other (please specify) 



22. How is the information used in the college? (circle all that apply) 

{7\) 1. For discussion only 

(22) 2. To develop alternative futures scenarios 

a^) 3. In staff development efforts 

(24) 4. For program planning/revision purposes 

(2J) S. For institution-wide planning purposes 

(26) 6. For decision-making at all levels 

(27) 7, Other (please specify) ^ 



23. Who uses the scanning information? (circle all that apply) 
(2S) 1. Governing Board 

(29) 2. Chief Executive Officer 

(30) 3. Vice Presidents (or equivalent) 

(31) 4. Budget unit heads or other **mid lever* administrators 

(32) 5. Planning Office 

(33) 6. Faculty 

(34) 7. Students 

(3 ) 8. Community members 

24. Are there links between the environmental scanning process and planning, program 
development, evaluation, and/or budgeting functions? (circle all that apply) 

(36) 1. Links to long-range planning (more than 5 years) 

(37) 2. Links to short-range planning (1 - 5 years) 

(35) 3. Links to program development 

(39) 4, Links to curriculum revision 

(40) S. Links to budgeting 

(41) 6. Links to performance evaluation 

(42) 7. Other (please specify) , 

25. Please describe the most successful aspect of environmental scanning and its use in 
your college. 



26. Please describe the least successful aspect of environmental scanning and its use in 
your college. How would you improve this function? 



27. As part of this project, wc plan to develop a network of community, junior, and 

technical colleges that are engaged in environmental scanning. We would. appreciate it 
if you would give your narrie and address for this purpose in the space below. 

College 

Address 

City , State Zip 

Person responding to the survey 

Title ^ 

Phone number ( ) 

Please check here if you wish to receive a copy of the results of this survey. 

THANK YOU. Please return the survey in the postage paid envelope to the Easicri) 
Iowa Community College District, 306 West River Drive, Davenport, lA 52801-1221. 
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Comparative Efficiency of Australian University 
Departments of Accounting 



TKwid gadetme (ScfwoC of Counting, Q^7) and 
(Bam/ Cameron (J^adimic Staff (Development Unit, Q^l) 
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Uslncr data from the Matthews enquiry on the Accounting Discipline, the paper 
addresses the relative efficiency of each Australian unhrersity school of 
accounting by means of the Data Envelopment Analysis (DEA) technique. The 
results are compared with those from prior analyses of the relative efOciency of 
enolneering and law departments. DUEsrences in the nature and extent of data 
are addressed. The useftihiess of techniques such as rr.ultiple regression in 
selecting departmental Inputs and outputs tor DEA analysis is addressed, as is 
the usef^ess of DEA -windowing* techniques tor estimating relathm changes in 
a department's efficiency over time. 

In rec ent yeais comprehensive reviews of major discipline areas (includina 
h5T«?S)?'Jl^^^^^ law and accounting) have been commissioned 

Commn^o^ r?* Education and Traiiiing (DEET) and its predecessor the 
Commonwealth Tertiary Education Commission (CTEC), aimed at improving 
higher educaton efficiency and effectweness, having regard to the cinrent 
status of professional education and research activities in the discipline area 
across Austrah^ tertiary institutions. The techniques used to evaluate 
SJo^^nSJ°i«®* ®!P®'* P^®^' departmental self-assessment; employer and 
S.i:!f,^f^^ associaton comment; faculty, student and graduate curveys; 
J^f„^^! resoiurces usage, faculty research producthrity, publication and 

consultancy rates, and student progression and graduation rates 

Of particular iiiterest to professionals a nd academics in Accounting is the 
SeEtV ?flq Discipline (Matthews Report) commissioned by 

montL completed m 1990 at a cost of some $700,000 over eighteen 

Iof/i?"ti'^ major conclusions, drawn from the quaUtathre and quantitative 
data, highlight major shortcommgs in resource provision concerned with 
government ftmding, cisposition of fee income, academic staffing, teaching and 

and higher educatiorj institutions to develop and adopt systematic and 
1990) VdtSJeTp^S^^ resource allocation decisions' (DEET, 

Jt^^inX'^^"'^^^''"' °^ ^^^^ ^ '^^^^^"^ *° and academic 

(1) development of 'a needs-based relati^/e funding model based or. an 
mdependent assessment of relative educational needs in different 
disciplmes' (m place of historical cost based models); 

f n5S«°Lff ^ P^i?"?" °^ fe« paying students to 

provide staff and facUities sufficient to meet the extra demands; 
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(3) adoption by each academic institution of a target student staff ratio of 
16:1 for the accountinq discipline; and 

(4) implementation of an emergency progr^ of staff ^^""^^^J^^ ^^.^.^ 
trailing based on higher salaries (including loadmgs where appropnate 
and improved working conditions (DEBT 1990, Volume 1, ppjov-xxx) 

Althouah the initial reaction of the Australian Vice ChanceUors Committee 
^VCC) waf "ry favourable (Eastwood. 1990) with it appe^ W re^^ 
Lccounting'8 funding and staffing needs relatively of no higher P-^on^t^an 
diose of otiier disciplines, its attitude subsequentiy softened, ^''^h gromng 
k^terest in and support for development of the relativB fundmg ^nodelM the 
continuing value of the model comes into question, however, and progress 
with the performance indicator approach to measuring and improving 
universitydepartment efficiency and effectiveness contmues to be relatively 
deVSat a less exp^nswe approach to comparing academic umts 
efficiencies than through review panels is needed. 

Measuring Efficiency of Academic Organisational Units 

A relatively inexpensive technique for comparing the relatwe f ^^iency of 
orgaSonal uSs in the public sector, known as Data Envelopment ^^y^^ 
(DEA). has been developed recentiy and shows promise in meeting tlus need 
and overcoming some of the inadequacies of the earlier higher education 
evaluation models (see Cameron. 1989). 

DEA is a linear-programming-based technique for finding a piecewise linear 
efficiency firontier in a number of dimensions for a set of reasonably 
co^^le decision making units (DMU's) with a number of commonmputs 
and outputs. The technique helps to identify which resoiurces could be 
reallocated for greater efficiency through determmaUon of relatively slackT 



resources. 



Using Data EnveSopment Analysis to Measure Efficiency 

Since its development by Chames. Cooper and Rhodes (1978) from the ideas 
of Farrell (1957), DEA has been used to measure the '^^^o"^.. 
processes or organisations: courts (Lewin. Morey and Coo^ 1984); hospi als 
Ranker. Conrad and Stirauss. 1986); Phannacies (Banter and Mo^ey \986), 
electric utilities (Fare. Grosskopf and Logan, 1985); PhiUppme agnculture 
(Fare, Grabowski and Grosskopf, 1985); stiip mmmg (Byrnes, Fare and 
Grosskopf, 1984); school districts (Bessant and Bessant, 1980); CouncU rates 
departments (Thanassoulis, Dyson and Foster, 1987); Air Force plant 
m^tenance (Bowlin, 1987); local education authonties aesson, Mayston and 
Smith 1987); and university accounting departinents (Tomkins and ureen, 
1988)! 

Efficiency is generally described as the ratio of (the weighted sum :>?) outpute 
to inputs, the best combination of resources such that reduction m one womd 
reduce desired outp'it (EUon, 1984), and is generally measured by one of thre 
approaches: ratio analysis, linear-programming, or cost function mathods. 



Dpi 8 measurement of efficiency is based on the concept of pareto-optimalit 
whereby a DMU is considered to be underperlbrming if some other DMU, or 
combmation of DMUs, can achieve at least the same amount of all outputs wit 
less of some resource input and no more of any other resource. A DMU is 
said to be pareto-efficient if this not possible. Sherman (1984) found that DEA 
ictentified a number of inefficiencies missed by traditional ratio analj-^ in 
efficiency auditing. Bcwlin (1987) found that DEA outperforms l« h ..o and 
regression approaches. . 

No amount of mathematical analysis, however, can reconcile the diversity of 
views concemmg priorities in the public sector, as implicit in the list of output 
measures chosen is ultimately a poUtical judgement (Smith and Maystc-n, 1987 
DEA perauts each DMU to be rated along its best dimensions; each ccald be 
ejected to seek expansion of the set of input and output variables to include 
2.™ variables on which it considers itself to perform well, consistent with 
DMU effectiveness criteria. The number of mputs and outputs in DEA should 
be kept as smaU as possible, however, with at least two DMUs for each input 
or output measure (Bowlin, 1987). 

Smith and Mayston's and Nunamaker's (1988) tests of the sensitwity of DEA to 
data errors suggest robustness and reliability. Field studies are needed to 
ensure ftat opportunities for greater efficiency from resource reallocation 
Identified by DEA do actually exist and can be effected by mananement 
practice. 

Linear Programming for DEA Ana:ySls 

® ^ o*5jectwe function (input and output levels) for 

each DMU while havmg the fuU set of DMU production fimctions act as 
constramts along with the inputs for the particular DMU as the final constraint. 

The LP software calculates the objectwe function, slack on each input and 
output, and a shadow price for each constraint Where the objectwe function 
value 18 1, the DMU is rated efficient. Where the DMU's objectwe function 
value 18 <<1, the shadow prices indicate weightings to calculate the 
composite DMU which "envelopes" the relatively inefficient DMU. (See 
Cameron, 1989, Tomkins and Green, 1988 or Jesson, Mayston and Smith. 1987 
for an elaboration of the technique). 

Earlier Sttidies of Australian University Department Efficiency Using DEA 

Cameron (1989) analysed by DEA data for 23 Engineering schools and for 12 
Law schools firom the CTEC discipline reviews of Engineering and Law. The 
data m those reviews were much more sparse than for Accounting, probably 
because institutions did not keep comparable data at anything like the current 
level of detaU now required and available. 

Seven engineering departments (Curtin, QIT. UTS, Adelaide, SATT, RMTT, and 
QueerKland) were not on the efficiency firontier when the foUowing inputs and 
outputs were used: 
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inputs ; 

• number of acadenUc staff 1986; 

- number of technical support staff 1992 

- minimum student entry centile raiUc 



outputs: 

- averaae apparent completion rates 1979*83; 
• total EFTSU 1986; 

- average Bachelors degiee graduates 1984-8 

- average postgraduate diploma graduates 
1983-88; 

- average higher degree graduates 1983-88; 

- average research expenditure 1984-86; 

- relative publication rate 1982-86 in ioumals; 

- relathre consultancy rate 1982-86. 



Three Isw schools were not on the efficiency frontier (Adelaide, UTS, and 
ANU) when the Tollowing inputs and outputs were used: 



- number of pericxiicalo in lav/ library. 

No attempt was made in either case to compare the DEA outcomes witti 
qualitative judgements by discipline experts. The data were clearly madequat 
for any such comparison to be meaningful. 

As Cameron's (1988) paper on the extensive work on developing higher 
education performance indicators suggested, there remains considerable 
difficulty in ascertaining and articulating the purposes, inputs, outputs and 
processes which are important to higher education's effective operation and o 
which it should seek to be efficient. It was argued then that the use of rather 
limited aggregate data on students, staff, finance, research and publicaton, 
and library holdings clearly ignores the importance of data on access to 
equipment holdings, maintenance of physical facilities, the quality of graduate 
and institutional processes of management and change. 



Measuring Eft Ir'ancy In the Accounting Discipline, using DEA 

Selected input and output data (refer Figures 1 and 2, available from the 
authors) for 1988 (which had fewer missing values than for 1989) on Australia 
higher educating accounting departments presented in the Matthevra report 
were analysed using the Linear Programming (simplex method) routine within 
STATGRAPHICS version 4.0 

In the initial DEA model using all input and output measures, all of the 
institutions were on the efficiency frontier. This is not surprising in view of the 
relatively large number of inputs and outputs 'explaining away* a large 
proportion of the differences among DMU's and the considerable homogeneit 
in accounting departments as a result of accreditation requirements of the 
professional accounting bodies. 



inputs; 

- undergraduate students (haadcount); 



- % staff with law qualification; 

- FT equivalent academic staff; 

- recuncnt expenditure budget; 

- law library volumes; and 



snimiis: 

- number of graduates; 

- % staff publishing; 

- publications score (calculated); 

- students expressed as WSU; 

- number of research grants; 
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MecfsiS^^^ '"''"^^ Outputs for Efficiency 

The quality of results in DEA is of course dependent on selecting key input 
and output measures. We foUowed Golany and RoU's (1989) suggestion that 
the initial hst of inputs and outputs could be refined progresswely using: 

(i) judgemental screening, to distinguish between the factors that are 
•essential' and those of lesser importance through redundancif (or 
duplication) or usefulness in illustrating efficiency rather than* 
determining it; and 

(ii) non-DEA quantitatwe analysis, which may consist of aggregating data 
(where possible) and a series of regression analyses to eliminate 
redundancies and reduce the Ust of input and outputs. In addition, oth 
multn^ate techniques such as canonical corre?ation may be used to 
identify the more crucid factors. 

(iii) DEA analyses of the revised list of key inputs and o\ :puts. In each 
successhje DEA run, factors which are consistently associated with ver 
small multipliers (ie. have little impact on the efficiency scores) may be 
elimmated. ' 

Judgemental screening by a panel of QUT accounting academics suggested 

(i) the value of input measures such as lecture and tutorial contact hours 
was questionable (within the context of a number of institutions which 
have recently changed contact hours without apparent detriment to thei 
programs); 

(ii) subjective output measures relating to graduate evaluations of 
accounting courses may not be based on informed judgements 
concerning comparability to other unwersity departments; 

(iii) the ou^ut measure of professional year pass rates is probably the most 
objective measure of graduate quality, as the professional year 
re^niiremente are established by an independent national accounting 
body (ICAA); ^ 

(hr) the information conveyed by the input measure of expenditure on 
academic staff per EFTSU is already aggregated in other input 
measures (ie. EFTS and total direct expenditure); 

(v) the output measure research expenditure adds little to the total 
expenditure measure; and 

(vi) yearly completion rates are probably redundant if graduate atunbers »r 
mcluded. 

On multiple regression analysis (within the MANOVA procedure of SPSS-X) th 
foUowing output variables showed a significant (p<.06 or better) correlaticn 
with given mput variables: 
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outputs : 

. eciulvalent M time student units 

- consultancy in teaching field 
. staff tai professional service 

• refereed article and publications 

- number of oraduates 



inputs ; 

• equivalent M time stall; total direct 
expenditurei and academic work experience 

- percentaoe of staff with course vtatk master 
' 8th percentilA of scored applicants 

• percentage of staff with PhD or research 
Masters 

• total direct expenditure and dth percentile o 
scored appUcasits 



The multivariate test of canonical correlation using outputs as the dependent 
variables and inputs as the independent variables suggested links as: 

outputs : iniaila: 

. equivalent full time staff and equivalent - total direct expendituie 

ftiU time students • ^ ot ntaff with PhD or research Masters, 

- research students, refereed publications, years of academic work experience, and the 

other pubUcatktns, and number of gk^aduates 8th percentile score of appUcanis. 



Testing the Input-Output Model with DEA 

The model thus stiggested for testing with DEA had 7 inputs and 9 outputs, 
compared with 10 inputs and 19 outputs In the original specification in which 
all departments were on the efficiency frontier. The final list of inputs and 
outputs was: 



EFTSx* equivalent M time staff (academic) 

TOT BCP total direct expenditure 

%PHDRM % staff with PhD or Masters by research 

%MAST % staff with cour^ jwork Masters 

TRAdAD years of academic work experience 

"YRPROF years of professional accounting work experience 

5TH% APP 5th percentile of scored applicants 

Outputs : 

EFTSU equivalent fiill time students 

RES-ST research students 1989 

CONS days/year consultancy in teaching field 

PRuF % staff ghring professional service 

EEFPUB refereed articles and publications 

OTHPUB other publications 

RES-GR extemally-fimded research grants 

GRAD number oi graduates 

PROFYR professional year pass rates 



The DE?V analysis indicated that three i'^stitutions did not lie on the efficiency 
frontier: 
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P^pqrtment: Reference Set : 

Accounting Department at University of NewcasUe, the Univereity 

UniverBity of WoUongong (.88) of Queensland, and Flinders University 

Business School at Ballarat RMTT end the Tasmanian State Institute 

Unweisity College (.91) of Technology 

Department of Accounting at Brisbane College of Advanced 

Victoria College (.98) Education and the Tasmanian State 

Institute of Technology. 

Perhaps Matthews* institutional reports may shed light on how each of these 
three ir.3titutions could increase relative efBciency, and show what can be 
learned from the institutions which comprise the reference set for each. 

(1) Wollongong: 

The Department has goals related to its research profile and degree 
structure which, if acWoved will enhance its reputation. However the 
Panel 'gained an impression that the Department has not been 
managing its student intake to take account of its fiinding, but there is 
some doubt about the extent of its control'. (DEBT, Vol.3, p. 141, 1990). 
The Panel also concluded that 'student numbers have increased but 
staffing has not kept pace, creating teaching and resource difficulties 
which the Department's own policies have accentuated'. (DEBT, Vol.3, 
p. 144) 

(2) Ballarat University College: 

'The Accounting Program at Ballarat appeared to the Panel to be well 
structured and orgsnised, although the Panel had some concerns about 
the extent to which procedural details and memorising content were 
emphasised in somci subject areas'. Furtltermore 'the Panel encourages 
the initiatTves that are being taken in staff development and hopes that, 
through this process, significant improvements can be made to the 
academic profile of the accounting staff. (DEET Volume 3, p.324). 

(3) Victoria College: 

The main strength was thought to be its quality of teaching. However, 
the Panel felt that the poor staffing position of the accounting discipline, 
caused in part by College appointment policies had potential to damage 
the Department and the B.Bus'. 'The discipline should also review the 
teaching methods used by staff, in view of its claim of teaching 
excellence and the moderate rating given to the degree by students and 
graduates' (DEET Vol.3 p.458). a y diia 

As our purpose is to extend awareness of DEA and suggest some possible 
uses of the technique, we will not quote what the Report had to say about the 
reference set departments. Nor is it our intention to suggest that the three 
departments identified in our analysis are less efficient than the others on 
objective criteria. Accountants have their own interpretations of the data and 
comments m the Report (and on the usefulness tf each). 

As yet, there appears to be no consensus on the efficiency or quality of the 
vanous depaitments, nor on the naiure of data from which such judgements 
shoiud be made. ^Amalgamations and changing patterns of staff and student 
numbers, moreover, would make 1988 "efficiency" scores mainly of historical 
interest and attempts at generalisation from 1988 data to the present 
inappropriate. 



Comparing Efficiencies Across Time 

The DEA analyses reported here compared academic unite' performaitce 
within a single time period. What might be of more use to institutional planners 
would be a way of comparing a single unit's efficiencies across years, or 
comparing a number of units across a common time period. Such an activity is 
of course readily possible with DEA. 

There is nothing in DEA which makes assumptions about the worth of 
particular apparent objectives or resource cb'>ices; nor is there anything in 
DEA which precluaes the DMUs being sepaidte units at different times usmg 
different combinations of resources to achieve different patterns of objectwes. 
DEA could be used to provide multiple windows through which to view and 
compare the efficiencies of units over time, or even to include notional inpute 
and outputs for a future budget period to ascertain whether any of ths poss±»le 
scenarios gwes greater efficiency scores th' those in the present or past. 



DEA In a "Performance Indicators" Context 

Greenberg and Nunamaker's (1987) proposal that performance ratios with 
which managers are familiar and comfortable be included in DEA analyses of 
efficiency seems quite useful. Their demonstration of such an approach in 
hospital admirustration may be of interest to higher education plariners and 
may allow some integrated use through DEA of the ratios which will be 
calculated within the quantitative performance indicator wave about to sweep 
across Australian higher education. 

Perhaps DEA may even be able to play a role in higher education resource 
allocation such as meta-analysis has played in the social sciences: bringmg 
some order or relatedness to apparently inconsistent findings and setting 
agendas or areas for further productive research and practice. 
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AIM 

il?JtlWIL"^i^^^^^^ multi-faceted process used by Swli.bume 

Institute of Technology to link strategic planning with resource planning and 
tf ^° T^^V® strategic goals are pursued and implemented and 

that, accordnigly, qualitative improvements in higher education are being achieved It 
attempts to dernonstrate that, even though only limited financial and human 
resources may be available to undertake new initiatives or to enable strategic goals 

effectively, targeted resource planning and allocation rnethcKis can be 
used which produce cultural change and desired outcomes and improvements. 

SIGNIFICANCE O FTQPin 

HSILh ?^"^^'9n institutions within Australia and New Zealand have in recent years 
moved increasingly towards a process of strategic planning In order to manage more 
effectively their responses to the needs of the comrriunities they sen^e as weH as to 
^^^tln!^^Tr:,^°-^^^^ °r institutional goals, academic pursuits and individual staff 
development. This cultural shift is occurring within a system which has limited 
ni^^ oJ'^r^"^ respurces. be they financial or human, to be used to adopt or support 
new strategic initiatives and to Influence change. ouhho'i 

^yt^^^u not new. The rhetoric of planning is reasonably easy to 

£ha?hiiCl?"^lI?^' however, to colleagues in a range of institutions we have found that 

downKe^^^^^^ 

°pe''9tional rather than ine strategic nature of the planning undertaken: 

the lack of sufficient discretionary income to implement or finance strateqic 
directions in a meaningful way. ouoioyiv. 

'^^^^P^ to have a range of operational objectives but not 
necessarily any sense of direction; or altematively we have a reasonable Idea of our 
strategic direction but limited additional resources to make it happen 
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It has therefore become necessary for institutions to generate more PJSnninr, 
discre ionary income, to investigate and adopt new approaches to resource ptennin^ 
an(i a! oUtlon and to take hard decisions to reorient human and financial resources 
frSm no^Kte o Srategic activities. This is ofton difficult to achieve because of 
the hiah pe^^^^^^^ of staff with specific rather than general knowledge and skiHs 
and wfhffis S& to existing activities and staffing resources, bo^of which 
may not be able to be phased down or out easily or reoriented to new directions 
ffids for achieving and funding strateaio change w^^^^^^ 
marginal flexibility need, therefore, to be designed, tnalled and examined for their 
effectiveness. 

STRATEGIC PLANNING IN TERTIARY EDUCATION: LITERA TURE 
REVIEW 

Although the literature is rich in papers on strategic plannirig or corporate planning 
as applied to tertiary education Institutions, there is a paucity o lnformawon on the 
links between strategic and resource planning within such institutions. « 'S the 
purpose of this section to reference some of the work done in this area in the past. 

Greeri and Monicai (1985) indicate that strategic planning poses four basic 
questions: 

Where have we been and where are we now? 

Where will we be in the future by following the present course? 

Where do we want to be? 

How will we get there? 

To answer these questions the authors suggest that there are four phases of 
strategic planning including environmental scanning and analysis, institutional 
mission and objectives, departmental goals and strategic formulation and 
development of action plans and priorities. They also indicate a number of pre- 
conditions for st'-ategic planning to be successful within a higher education 
environment as follows: 

(a) Political problems will emerge in the implementation of strategic planning 
unless there is an acceptance of planning techniques by the people involved 
in the planning process. 

(b) Participants' cooperation in the planning process is essential to its success. 

(c) There needs to be firm commitment by all who are Involved in the piannirig 
process to devote the extra time and energies needed to plan successfully. 

(d) The Chief Executive Officer must be convinced that planning will improve the 
institution's performance and create a more competitive edge or the 
«\cademic areas in the institution. 

(e) The Chief Executive Officer must be directly involved in the strategic planning 
process. 
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Green and Monical (1985) make the point that most educational costs are seml-flxed. 
that IS, they vary little In the short run. This makes it difficult for institutions such as 
Swinburne to effect large changes in resource allocation to management units 
between any two given years. However, these authors indicate that the Washburn 
University (their case study) has been able to achieve a link between strategic 
planning and budget planning through the establishment of one committee which is 
responstole for dedsion making In the two areas. Wasfibum University does not put 
the cart before the horse and undertake the strategic planning cycle t , lor to the 
budget cycle. » ^ r- 

Forster (1990) presents a contrasiing case study at the University of Minnesota. This 
university is six or seven times larger than the previously mentioned case study 
institution of Washburn University. Forster mentions the considerable difficulties In 
linking the university s strategic plan to the budget plan because of the following 
lociors* 

(a) A major proportion of funding of the universities occurs through government 
sources which provide funding and public goals In terms of ©nfolment profiles. 

(b) However, the university's strategic plan is principally directed at improving the 
quality of teaching and research objectives which are very difficult to sell to the 
general public. 

(c) Owing to the entrenched politicai interest within the university and the semi- 
fixed nature of educational costs, it is virtually impossible to re-ailocate 
resources internally. Rather, the strategic initiatives have been funded at the 
University using discretionary income, for example, inte.'-ast earnings. 

Forster (1990) suggests the following solutions to the problem of linking strateqic 
and resource planning: » 

rnore effective communication to both internal and external stakeholders aboui 
the relat:onship between the goals is important; 

re-ailocation of funds over a longer period for the achievement of academic 
priorities, that is. marginal re-allocations each year so as to effer jianificant 
changes over a period of time; 

budget decisions should be made on data which is pub<c and the decision- 
making process should be fully open and public. 

Meisinger (1990) provides a comprehensive account of the difficulties In linking 
planning and budgeting in higher education. He suggests that higher educational 
ptenners who are seeking the perfect relationship between planning and budgets are 
"like physicists who are searching for the unified theory of forces". Meislnger 
Sl?!??^*!.*!? * ^^^J^^, confounded by the unexpected complexities In the physical 
world and the world of organised individuals. Meisinger indicates that planning 

S']Sfofe°II£®P^l^®"y ""'^ planning and budgethg by calling for clear statement of 
their goals (the plan), a set of objectives for which priorities have been established 
(the strategic plan), an implement ation ft-arnework that estimates the cost of 
achieving these objectives and allocates funds for those objectives (the budget) and 

MnS,owT.®£^iI!"?®^"^'?^ achieving the objectives (the accountability). 

However, he belu^ves that such prescriptions are too simple to account for the 
complexities of the real world. 
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Meislnaer noJes the following obstacles In linking planning and budgeting in higher 
education institutions: 

(a) Some believe that human beings have a limited power to discern the future 
and hence, the cost of planning is too high compared to benefits resulting 
from it. 

(b) Much of the camp js planning is issue specific and it Is difficult to create 
linkages between planning and budgeting due to problems of coordinating 
the numerous issue-specmc planning processes. 

(c) A tension exists between planning and budgeting because of insufficient 
resources to satisfy plans. 

(d) Often the people involved in planning are not the same as those involved in 
budgeting. The point is made that planning should involve broader 
paiticipation than is possible with budgeting. 

(e) As noted by other autl lors, Meisinger indicates that changes in budgets 
generally occur at the margins due to a high proportion of expenditure in 
salaries (usually up to 80%). 

if) Academic units are perceived as viewing planning as a way to expand 

budgets whereaj central administrators look at planning as a means to justify 
budget re-allocation and reductions. 

Meisinger suggests a number of ways of reducing the tension between planning and 
budgeting. It is suggested that the more planners and budgets interact \with one 
other the more congruity there would be between plans and budgets. He contends 
that, unless planners converge on a list of priorities ax the same time as budgeters 
converge on the financial plans, planners and budgeters will be out of synchrony and 
in tension with one another. Meisinger believes that financial flexibility can be created 
by either transferring vacant positions of departments to faculties or from faculties to 
the centre. Such funds can then be used to resource strategic initiatives. 

In summary, the literature has not provided any mechanisms for effectively linking 
budgeting and planning. The Washburn case study is, we believe, too simplistic in 
assuming that if the same committee makes decisions on planning arid budgeting 
then somehow the two elements will naturally be integrated in people s minds. VVe 
do not support such a contention but feel that the planning process should provide 
specific mechanisms for linking the two elements, as achieved at Swinburne. 



CASE STUDY 

Swinburne Limited is both an Institute of Technology and College of TAPE governed 
and managed as a corporate entity with a single Council and management structure. 
It provides educational programs in both divisions in the fields of applied and 
industrial sciences, humanities and social science, graphic design, business and 
engineering in a continuum of programs ranging ft-om apprenticeships, post-trade 
certificates, advanced certificates, associate diplomas and diplomas, through 
undergraduate degrees to graduate certificates, graduate diplomas, masters 
degrees and doctorates, the educational divisions are supported by a central 
corporate division for their administrative and service requirements. Planning within 
the institution is coordinated through the Joint Planning Committee which comprises 
representation ft-om the Council, Institute, College of TAPE and Corporate Division. It 
is this committee which in recent years has become increasingly significant in 
managing Swinburne's move to a strategic planning ethos and in suggesting riew 
initiatives for ensuring that the strategic plan and its subsets of plans are effectively 
implemented. 
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«rH^^«?Sil?^^®®? a^umber of new methodological initiatives for itself in 
Srateg?c gS^ls^^^^ turnaround in its efforts to develop witfiin the framework of its key 

university of technology status; 

enhanced research activity: 

curriculum integration within a multi-sectoral institution; 

improved physical infrastructure and space availability. 

These new methods have been spread across a number of areas but have been 
seen by senior management as being part of an overall strategy to improve the 
likelihood of achieving institutional goate. They have included: ^ 

* planrtng-°" °^ ^ 'Eternal relative funding model for teaching program 

* a formal strategic planning and performance review process involvino all 
management units and including: 

^nnual operational planning within a set of strategic and operational 

allocation by the Joint Planning Committee of a proportion of 
extraneous funds to support strategic initiatives; 

need?^^'°'^'^®"* Planning in terms of strategic goals as well as. individual 

iTrnnnSiSo '1°^ Tesearch management coordination and planning through key 
groupings, concentrations andinstitutional emphasis; and 

^^"'"S *° Pi'ov'd® soTie flexibility: this has effectively 
allowed the previous four methods to be implemented. «"«^"veiy 

HiSorlSl |;j®fe management tools is in itself unusual. What is, perhaps, somewhat 
a^emntLn ^ ?l communication linWthat it has 

intenrS fn S ^^J^^ ^^^^ P^oduce a comprehensive and 

integrated strategic management system within a devolved management structure. 

hr'iU^ decentralised its management structure so that decision makina can 

be devplved to the orass roots level, fhis has been done for a nuSer of feas^ns 
imnLmL^^^^^^^^ "^^^'^'^^^ "^^^^ ^« c'°se as possibleTo the pSnt 2f 

S^SZh? wL Kp'^LSL^^^^^^^ are qualitatively the best for the organisation^ncemed. 
nrnoSL^® 5®''!^® decentralisation minimises the bureaucracy in our 
SI?! u °"; ^ '^®19®' not surprising that Swinburne expends a lower orooortion 
of Its budget on non-direct teaching cost centres (33%) ascompared wSh he 

to Dla§l oerM^^^^^^^ ^^^^'S ^^-^""''^f^ A^n^^S^^^^ wishes 
to place perhaps a little bit more emphas s on do ng the right thina than doina the 

^n^nS^Ln that the letter is the hallSari^oKhlV bSSauSc 

ftS?ri%"' 'n a decentralised organisation with some devolution of the 

strategic planning process to the management units, we believe ti *S coK^^^^^ 
h« nnnV^. W their Tuture directions; SiaHs tKhVthfngTwir 

throTtc®^-no.r *hem given their strengths and weaknesses and oSrtSe 
nrnmn^Jo K^'-^^ f?"*®"^ ^'^^^ ^nd Monical (1985), decentValteXn 

® horizontal organisational structure rather than a pyramid ^pe structure 
to tl® that pyramid or hierarchical struSureTare 1^^^^^^^^ 

to the implementation of innovations than a flatter organisation. 
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Buildina on the potential beni^fits to be derived from a responsive, devolved 
m^naSlmSnt stru^^^^^^ Swinuurne has undertaken four significant and interlock ng 
devetoDmente r^^^^ four years. Together these developments provide methods 
andSSd^^^^^^ whereby attemion can be focusecTon the achievement of 
the institution's priorities. These developments are discussed below in the 
chronological order that they were introduced. 

1. Teaching Profile Planning and Budget Allocation 

Swinburne has for many years linked its teachina profiles plans and funds allocation 
to the mana^^^^^^ units It is argued that this does provide a I'nk between^^^^^^^^ 
he aspects of strategic planning (rts enrolment ptenning dimension and reso^^^^^^ 
allocation within higher education institutions. It 's noted fur^^^^^ 
between planning and budgeting is also congruent with the DEET profiles exercise. 

Swinburne's relative faculty funding model has been developed to allocate ftjnds to 
th^ faculW which ^ responsible for the funding of Its constituted departments 
KpK'^^ W^^^^^ faculty strategic plans with budget plans The Dean is 
resDonSble to the Chief Executive Officer of the institution to ensure tha^ this occurs 
Ls S as to p^^^^^^^ for the monies allocated. The Swinburne relative 

faculty funding model has the following components: 

la) A fixed cost component which provides the establishment costs of the faculty 
^ ^ fth tefigu^e h^^^ kept to a minimum by providing for the salanes of the 
Dean, Secretary to the Dean and an Assistant Registrar to the Faculty). 

(b) A variable component which is essentially student load driven. 

The variable component allocates relative weights to different programs according to 
their diS^^^^^ academic level (undergradliate. postgraduate course work 
programs and postgrad jate research programs). 

It can be seen that the Swinburne relative faculty funding model is somewhat aki^^^^^^^^ 
he DEET relative funding model. However, the fixed cost component is an irnportant 
difference is currently aspiring to develop a mi^rsectora^^^^^^^^ with 

programs ranging from certificate to doctorate level, n addition to provid ng 
articWon and credit transfer from TAPE to higher education programs^^^^^ 
envisaged that the higher education component of the institution will emerge as a 
unLrsity of technology. Clearly, in such a transition some 'noentives ne^^^^^^^ 
given for the development of higher degree research programs. This together w^th 
the perceived costs of such programs is the reason for the greater weighting 
assigned to the research academic programs. 

There are a number of problems in linking budget plans to only the enrolment plans 
of an institution. Higher education has both teaching and research ^nrtions.J^^^^^^^^ 
the student load measure is an adequate surrogate variable for \he teaching mission, 
it does not adeauately address the research mission; it is accepted that higher 
degree^eUar^^^^^^^ to the overall research effort.c - Ihe/instMion birt d^^^^^^^ 
pro/ide the complete picture. Further, quality issues conceming both teaching and 
°es!^arch are n measured by student load. These qualitative issues and 

strategic initiatives need to be funded through a separate mechanisnri from t^^^^^ 

.IK. h inHinn mnHpi Rwinhume has recocnised this need by Integrating 




mechanisms coordinated by the JPC, Its staff development planning a^^^^ 
management planning as a means to pursue strategic pa s and achiev^^^^^^ 
improvements in educational program delivery. It is noted that DEET also recognizes 
aw:!. uw 4, ,r^r4\r^r, tao/^Kirtn anH rosparrh infrastructure seoaratelv from 



improvemenis in eaucauundi niv^yiai" uoiivw y. .« ^-.-^ » 
this point by funding teaching and research infrastructure separately from 
considerations of the relative funding model. 
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2. Strategic Planning Process 

Swinburne has had a highly structured strategic planning process since 1987 but 
has only since 1990 made a formal link between strategic planning, human resource 
management, research management, equity and flnandal allocation. Previously, 
devolved management units largely determined their staffing requirements, teaching 
and research directions with little reference to Swinburne's sU-ategic priorities Units 
were encouraged to use their discretionary inqome to pursue specific strategic 
priorities but this was not mandatory and therefore accountability for achieving these 
griorrties or working towards them was very limited, if not non-existent. Responsibility 
for achieving strategic goals and associated change rested largely with contra! 
^^nagement and its access to a small pool of centrally controfed discretionary 

In late 1990 Sv ibume's Joint Planning Committee (JPC), the body responsible for 
strategic planning, adopted a proposal from the Chief Executive that a small 
proportiori of the total budget be retained from the annual budget process to be 
reallocated as a separate exercise to management units according to commitments 
they made to pursue particular strategic priorities. The JPC wanted to strengthen the 
relationship between management jnit annual reporting, performance assessment 
fOnward planning and resource allocation by developing an iterative process which' 
allowed and encouraged more interaction between the JPC, the Directorate and 
nianagement units. It accepted that within Swinburne performance-l'nked resource 
allocation could only be at the margins because of the high level of financial 
commitment to recurrent activities. It believed, however, that marginal funding should 
be used to assist and encourage management units to work towards the 
achievement of strategic priorities and to reward management unit performance in 
attaining agreed goals. 

Determination of the allocation of this small amount of discretionary funds was 
undertaken as part of an interactive reporting and planning process between the JPC 
and the management units. This involved the following components: 

(a) a written report by every management unit on its actions in achieving its 
targets as specified in its 1990 action plans determined twelve months 
previously; this material was used both by the JPC for assessing performance 
and also by the Directorate in the preparation of the institution's Annual 
Report; 

(b) a written statement of both the existing and proposed activities of the 
management unit which were in line '"'♦h Swinburne's strategic Driorities 
including: « r- • 

the priority which the unit put on these activities within the context of its 
own operations; 

the amount of money the unit had already allocated or was prepared to 
and *° pursuit of these priorities for the coming budgetary year; 

seeWng from^^^^ ^^^^ activities the management unit was 



(c/ a further written statement of any other new action plans and targets, includinq 
prionties and budgetary requirements, which the management unit wished to 
pursue but which fell ou*side the Institution's strategic priorities; 

a discussion between the head of the management unit and the Joint Planning 
committee Concerning the planning submission and fund'ng request; 
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(ti\ the determination bv the JPC of funding allocations to the management units 
^ ^ S aiteTthem to^^^^ their commitments in respect of the institution's 
strategic priorities. 

More than fifty submissions for sfrategic binding suppo^^^^ Slf^ '^ked°3 Sits 
einht manaaement units. n reach ng rts funding decisions the JPC asKea an or ns 
mlmbe^TaS^^ the llcely impact of each of the varkjus managem^^ 

Son Dians and funding bids in facilitating the achievement of the institution s 
S^lScWtes.^^^^^ ^ssigninp to the individual Proposate a^oDre 
rSng fro^ -10 for a very high negative impact to +10 for a very high posrtive 
mpact These weightings were then analysed in two separate ways, TTie first 
involved the statistical measurement of the mean mpact scores assigned by the JPC 
menS to the proposals. The second method involved a simple ranking of those 
?ro^sa?s^K majorrty support frorrj the JPC for a posrtive o very high 
Dosltive imoact While the statistical crudity of both these approaches is 
aSnS^leXd they did result in a degree of similarity In their outcomes as to those 
pS^^te ffi^ to be a greater or lesser significance in th^^^^^^^^ 

Sipact on Swinburne's strategic development. Given, however, that the funding 
reouested exceeded the available pool of money by a ratio of approximately 2:1 a 
fXr setert^^^^^^^ was required. Three further criteria were therefore applied: 

the willingness of management units to make a partial contribution their owri 
Snds to their proposals was taken into account as a sign of their commitment; 

indications of past performance as based on the management units' annual 
reporting submissions were considered; 

a spread of funding across the strategic priorities was sought. 

The outcome of this process was that approximately half of the submissions were 
selected to receive funding support from the JPC. 

Despite the somewhat cumbersome nature of the process as it was trialled for the 
first time a number of positive features emerged from the overall exercise The most 
S^s oirtcome^^^^ that, for the first time, a formal link was estabhshed bew^eeri 
the str^egic plan and resource allocation, thus providing the opportun'ty to pursue 
strategic priorities more determinedly. An important secondary benefrt derived ft-om 
this linkage was that, because of the prospect of receiving addrtional tunas, 
rnanager^ent units were inclined to think more seriously about their own commrtrnent 
to purau ing institutional objectives. This and the fact that they were required to be 
rte^tewed by tiie JPC resulted in better, more focused and "^ore/ealistic st 
Diannina Finallv by being able to compare submissions from various management 
SnTs S?e JPC wi a^^^^^ linkages and joint or collaborative approaches to 

certain strategic activities to be managed betweeri more than one managernent unit 
or even coordinated across the institution. Apart from tiie professional benefits of 
such collaboration this should also result in some cost efficiencies, particularly in 
areas Involving new technology or the development of new teaching techniques. 

Criticisms of the exercise centre on its operational processes ratiier than tiie concept 
itself. It proved to be time consuming for the JPC at the awkward time of the 
beginning of tiie teaching year. This may be adjusted. It also ganerated a jot of 
paper as some areas were still inclined to make ambit clairris. often in the process 
confusing operational and recurrent activities with action plans to achieve strategic 
goals. It IS expected tiiat a second iteration of this process will result in a tighter 
focus. Finally, as already ^rentioned. tiie method of weighting and prioritising 
funding bids proved to be more subjective than might be considered desirable. 
More work is required to improve the process of assessing the likely impact of 
various action plans on the achievement of strategic priorities. 



3. Staif Develo pment Plaiminff 

The third development is within the area of human resource management. In 1990 
T''® s*^^ development more closely to Swinburne's 

♦S^^J?^?.'^ 3?^®- A completely revised staff development policy explicitly 
seated that staff development and training must be closely linked to the Instituta's 
^J2SLr1^J?'3 ^"^ ^" Strategic Plan. All management units have been required to 

^1?'°^"^®"? P*?"® ¥ P^*^ 0^ ^^'^ preparation of their annual aSlon 
plans within the framework of the Strategic Plan. In preparing these plans 
management units have been expected to take cognisance of any trSning and 
development requirements that might be required to pursue particular strateaic 
priorities, For example, a priority within the context of Bquity and access might be 
anSI'SJ^'w °^j:^'™"9 some teaching staff to acquire isL (English as a Second 
^nguago) teaching qualifications. Another example would be ttie upgrading of skHls 
both to undertake and to supervise research programs and prdecte Or Sn 
jH,Jevelopment of a totally integrated management information system (Mil It has 
In fho?.t^«r^J° ^^^1 afi appropriate staff will as necessafy rece ve training 
in the use of and access to the MIS; this involves not only administrative staff 

SnTrSiSrf *° ITS^ academic managers responsible for 

reoorts resources knowing how to generate specific management 



\r\ terms of structures and communication channels the management unit staff 
^Sl^JJB^I^^l^J^'"?*®®® ^® accountable to an institutional staff develdbment 
committee which in turn reports annually to the Joint Planning Committee This 

S«n^nLmo2? ^Sf'^'f^t^^^^SP *° encourags relevant planning at the devolved 



4. Research Manaaemenf Planning 

At the same time as the provision of staff development aai training was beina 
specifically restructured to assist in the pursuit of the instS's ^rSI^^^^^ 

AO?® ® JQsearch activity was also being restructured. Partly as a result of DEET 
^^fl^^^lSi^?}? ^ ^ recognition of the need to maxim se the 
beriefits to be achieved from its research strengths and limited research funds 

t^S^pH^S^J^^'f^'li '^'^^^^ ^^ivity into a few n^Ho^^oi^ng^^^ a 
!St A^f ?®'^o ®- "u"^ and more competitive research effort in areai of strategic 
significance for Swinburne. Its research management plan has been develooed as 
the research component of the Strategic Plan, thereby not on^ S due 

^ a strategic priority but also ensuring that it receives maior 
consideration for resource allocation during the budgetan^ allocation cvcle ^te iS^ 

vTable"cZno?f«^^^ 

hac r2?i22'^^?2?* Of Swinburne's relative funding model. It has also meant that it 
SlrtiS fn?S« ^Ir^^^^^^^^ funding from the Joint Planning Committed 

S1?rfltA%5'n?jirL^^^^^ research skills. In summary the identification of 

a strategic priority of research development has resulted in one aspect of staff 
developnient plarining being focused on research training and in tSsoriwiW^^^^ 
resourced not only through the recurrent budget but also^throug^^^^^^ 

stf/dtS^^^^^^^^ ^^^^-^ ™^ alsoVoSgttr 
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CONCLUSION 

Over the past three to four years Swinburne has been moving gradually towards a 
multi-faceted management approach to its strategic planning. Having started with a 
top-down/bottom-up, highly structured planning mstnodology but unTinl<ed to 
resource allocation, it has refined this process to link discretionary resource 
allocation to strategic priorities. It has also Increased the level of communication 
between the management units and the Joint Planning Committee by requiring not 
only written submissions of action plans but also by introducing a formal interview 
and presentation phase into the process. This is in addition to tiie informal 
interaction that has always occurred between the Directorate's Planning Office and 
the management units. 

There has been a further extension of the strategic planning and resource allocation 
processes into three other l<ey areas, staff development, research management and 
teaching profile planning. The first of these is attempting to ensure the provision of 
training and development programs which meet the needs of the organisation and 
which tal<e into account its strategic directions. The second area of research 
management is also highlighting the requirement for planning, prioritisation and 
targeted resource allocation, not only to research projects but also to ensuring that 
staff have the l<nowledge and skills to undertake research. The third area has given 
the management units greater control over their teaching programs, associated 
staffing and budgets. 

In all three areas, however, mechanisms have been established to ensure that 
devolved decisions take into account the strategic goals of Swinburne. Consultative 
structures allow management units and research groupings to remain responsible for 
their staff development, research and teaching activities but within a more coherent 
institutional strategic planning framework. The key to the success of this devolution 
has been the linking of all aspects of planning to resource allocation, annual 
performance reporting and accountability. 

By taking the strategic planning methodologv and structures and applying them to 
other areas such as staff development, research management and teaching profiles, 
Swinburne is gradually improving its capacity to take integrated decisions which are 
more likely to ensure that all its resources are used in such a way as to help it to 
achieve its strategic goals. The basis of this process is one of coordinated 
communication between the management units, the Joint Planning Committee, the 
Staff Development Committee, the Research Advisory Committee and the budgetary 
process. 
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LIMITED ENTRY AND MANAGED ENTRY: AD HOC RESPONSES AT 
THE DEPARTMENTAL LEVEL TO THE STUDENT NUMBERS PROBLEM 

Sally Hunter, University of Canterbury 

Although New Zealand universities have traditionaUy operated an open entry system, the 
reaUty in the last decade has been quite different. At the University of Canterbury, 
pressures caused by a mismatch between University resources and unprecedented growth 
in enroknents have provoked an increasing number of departments to opt for restricted 
entry. There have been two approaches to restricted entry: first, and most commonly, 
departments limit entry after the maximum manageable enrohnent has been reached or 
exceeded; second, and more rarely, departments manage entry by setting enrolment 
maxima before these are reached. Both these tpproachcs, occun ng as they do at the 
departmental level, can be described a&adhoc, since they merely ; Hift the pressures to 
other departments. Meanwhile, the University maintains a facade of open entry. 

Departments are required m selecting students for restricted entry first year courses to give 
equal preference to first-year and advancing (i.e. non first-year) students of 'equivalent 
academic medt'. The uiffcculties associated with tiiis requirement will also be discussed. 



INTRODUCTION 



Universities in New Zealand have traditionally had an open entry poMcy. When the 
constituent colleges of the University of New Zealand became universities in 1%2, this 
policy was enshnned in their founding Acts. For example, the University of Canterbury 
Act 1961 states that: "Every person who is academically qualified for entrance to a 
University in New Zealand in accordance with the requirements of the Universities 
Entrance Board shall be eligible to matrirulate at the University without further 
examination". The level of academic qualification requir'^d was set comparatively low 
by international standards with University Entrance being awarded at the end of the 
peniiltimate year (sixth fonn, year 11) of secondary school although most students 
enroUmg at Umversity had completed a further year (seventh form, year 12) of study. 
Mature students, without formal entrance qualifications, were also permitted to enrol if 
they could provide persuasive evidence of potential for rcademic success. Despite the 
open entry pohcy and although stron^i; in the field of access of mature students. New 
Zealand universities have been described as being low in the area of core participation 
(18-24 year olds). This, to a large extent, reflected the fact that retention to the upper 
levels of secondary schooling was also comparatively low. But it is clear that if all the 
school leavers who were eligible to enrol at university had done so the policy of open 
entry would have been seriously challenged much earlier than it was. 

Of course, the policy of open entry to universities never extended to all individual 
degree courses. The expensive professional schools such as Medicine, Dentistry 
Architecture, Veterinary Science, Engineering, etc. had always set limits on the number 
of students admitted and selected their students from those who completed the 
appropriate first year university "Intermediate" courses. 

The founding Acts of the universities recognised the possibility that students might not 
gain open entry to every faculty or department. Among a list of reasons that a 
University Council could invoke to decline enrolmem to a student (reasons such as the 
person not being of good character, or being too young, or having breached discipline 
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or having failed to make sufficient academic progress) was: "Insufficiency of 
accommodation or of teachers in the University".' In 1977 the university Acts were 
amended and the phrase above was modified to read as follows: "Insufficiency of 
accommodation or of teachers in the University or in a faculty, department, class, or 
course of the University: 'Provided that the Council shall exercise its power under this 
paragraph in accordance with criteria and procedures prescribed from time to time by 
it after consultation with the University Grants Committee'"/ The way was now clear 
for the imposition of limitation of entry as we now know it. 



LIMITATION OF ENTRY AT THE UNIVERSITY OF CANTERBURY 

In 1978, a year after the university Acts had been amended as above, the Professorial 
Board of the University of Canterbury requested the Academic Administration 
Committee (AAC, a committee of Deans) to examine the question of limitation of entry 
to courses of study and to particular courses and to make recommendations concerning: 

"1) The University's general policy concerning such Limitation 

2) the grounds upon which and procedure through which such Limitation may 
be imposed; and 

3) the criteria to be applied in selecting students where such Limitation is 
imposed".' 

At that time 12 limitations were listed in the University of Canterbury Calendar ranging 
from a limit of 850-900 enrolments in the School of Engineering to a limit of 10 for the 
M.Sc. in Resource Management. None of the limitations in force affected large classes 
in the general degree courses. 

In 1979, the AAC, after extensive consultation, reported back to the Professorial Board. 
In their' report, under the heading "A General policy/philosophy for Canterbury", there 
was acceptance that there may be a point varying in direct proportion to accommodation 
and staff, beyond which an increase in enrolment would result in the lowering of course 
quality below the acceptable standard, which might justify limitation of entry. Although 
the committee accepted that accommodation constraints might be alleviated by the 
repetition of classes they acknowledged that then the availability of staff might prove 
a constraint.'* They also foresaw that the University's staffing position was unUkely to 
improve but were concerned that this might lead to a "spate of hastily introduced 
limitations" rather than to an awarene^ of the need for the University to be innovative 
in its teaching. "Limitation", the reporJ stated, "m?ist remain the 'remedy of last resort" 
and "insufficiency of accommodation or of teachers is rightly held to be the only ground 
upon which the University may proceed [to limit courses]."* In specifying a procedure 
through which limitation should be imposed the AAC declared itself to "feel strongly" 
that any initiative in the matter of a specific limitation must come from the department, 
faculty or Board of Study responsible for the particular course.' That is, there was no 
support expressed for the possibility of limitations on student enrolments being imposed 
upon departments. 

The AAC said that in seeking limitation, the Head of Department would provide 



evidence thai: 



"(a) a review of tlie structure and number of couises offered at all levels 
had been undertaken 

(b) the availability of increased accommodation had been investieated 
thoroughly * 

(c) the use of different pedagogical methods had been examined"." 

As far as criteria for selecting students for limited entry courses were concerned, the 
AAC wanted an emphasis on the "twin criteria" of academic attainmem and potential 
for sucMss. The committee believed that each department should develop its ov^ 
cntena for selection and that criteria should not be impo^ upon depaSts " Z 
first year courees, which the committee said should "only in the most linusual 
araimstances" be subject to limitation of entry, preference w Jto be Jve^ fi™!^^ 
students and to advancmg (non-fiist-year) students who wished to major in the suWect 

requisite. In 1982, the Department of Accomitancy introduced limitation of entry to 
rJ^ Departmem of Economics foUowed suit. 

SL„^!"k-.'" T 5"'"='^'*'' «efe finaUy being limited. As these limitations 
began to bite' the students rejected sought to enrol in other departments: at the «me 
ttme as the employment situation woisened, many more smdenls were retained toZ 
ilrfn f T"^ "•"^"^i'y- Mo'e and more 

?p^ent " """"'"o 

tt.^'^f'"!' 'll^^/ lJ™versity Council asked that the AACs 1979 report on 
hnutation of entry be referred to the Professorial Board for reconsideration and rep^ 
Orili.^^* ^* was referred to the AAC which in due course pioducedVhe 
Guidehnes for Limitation of Entry which are still in effect in 1991. Interestingly in Ae 
mtroducnon to its 1988 report the AAC said that it had "become increasinXSe that 
It B desn^ble for each departmem to estimate the number of studlnTttaT^ b^ 
accommodated w^th its currem resources before that maximum eventuates.^ Zu^t 

o^:e™^y^TSns:iS"^°^^ 

*' *»' philosophy on Umitation 

extensive revision and clarification in order to "acknowledge presem circumstances" It 

Sbl""'^' *? 'P*""*^ ^i^r, recommended that the SSty o 
Canterbury acknowledge that specific circumstances may require the imposition 
Imutotion of entry that the factor for justifying limitation "shall be m^Senw of 
teadimg staff and/or faculties for effective teaching at acceptable staXdl" to to 
se^fang hmitation a depariment shall demonstrate tiiat all othe?rea^S o^om 1" 
been explored and tha' limitation is the best of the avaUable options"." O^J^T 
the imposition of limitation was to be left to departments, although in conS^ 
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which levels (first year, second year, third year) to introduce it, departments were asked 
to consider their existing responsibilities to the University and to the community at 
large Finally, it was suggested that departments, in conjunction with their annual 
resource planning exercise, should consider the possible need for future hmitation of 
entry,*^ This statement of 'general philosophy' reflects a distinct shift m attitude to 
limitation which has moved from being a "remedy of last resort to the best of the 
available options". This can be seen as a more realistic view in hght of the worsemng 
resource situation of the University. Limitation of entry was now seen as a fait accompli 
and the AACs report almost seemed to be encouraging departments to consider it 
before their situation became desperate. Once again, the initiative for requesting 
limitation of entry was 'normally' to come from the department concerned, preferably 
before the studem numbers had reached any limit. Detailed evidence to support 
limitation was now required to describe the present situation, the proposed hmitation 
including "possible impacts on other departments or courses" and "possible consequences 
for students, such as stranding [being stranded]", and the selection criteria proposed. 

As far as ♦he selection of students is concerned the 1988 Guidelines require that as a 
general principle "selection shall normally be on the basis of academic ment with 
particular reference to performance in relevam subjects. However, departments should 
also take into account other indications of potential for success in the course ... and any 
special circumstances relating to the student, the course or the needs of disadvantaged 
members of the community."" For the purposes of selection for first year courses, 
normally, the Guidelines say, equal preference should be given to candidates in their 
first year of university study and to non-first-year candic'-^tes of academic ment 
equivalent to that of the first-year candidates considered. 

The 1988 Guidelines for Limitation of Entry remain in force in 1991 and since they were 
adopted in 1988 they have been used with increasing frequency as more and more 
departments, particularly in the Humanities and Social Sciences, seek a solution to the 
big increases in student numbers which have particularly affected the Faculty of Arts 
As has already been explained, both the 1979 and 1988 reports on limitation expressed 
the opinion that any move towards limitation should be initiated by the departmem 
concerned i.e. that limitation should not be imposed upon departments. This reflects the 
very much devolved decision making ethos which is current at the University ot 
Canterbury. Theoretically, there is nothing to prevent a departmem continmng to accept 
enrolments far beyond its ability to do justice to its students, its staff, or its courses. 
However, to allow such a situation to continue might seem to be a derehction of duty 
on the part of the University and contrary to its Charter which pronuses to provide the 
best possible resources and teaching to enhance the intellectual development of its 
students."^" 

In 1991 faced with the prospect of almost all the major Faculty of Arts departments 
imposing limitation of entry in 1992, it is the Students' Association (which, incidentally, 
has a policy opposed to limitation) which has moved to set up a committee of faculty 
representatives (mainly Deans) to consider hmitation and examine the case for the 
University to impose a University-wide Umit on student numbers." This is a decision 
that three other New Zealand universities have already made, and was a move that the 
1987 AAC report appeared to advocate. Recently, the Vice-Chancellor has also asked 



faculties to consider managed entry involving departmental quotas across faculties, 
although it is not clear how this would differ from what will be the reality in the Faculty 
of Arts, at least, in 1992. ' 

In the next section of this paper examples of the imposition of limited entry and 
managed entry on first year courses in two departments will be described. In that both 
these approaches to the student numbers problem occurred at the departmental level 
neither did anything to control the overaU intake of students to the university. What 
they and other limits on entry have done is simply shift the student numbers problem 
to other departments for them to deal with. Because departmental initiatives to restrict 
entry provide relief only for the departments concerned, both Umited entry and managed 
entry as practised at the departmental rather than the supra-departmental level can be 
regarded as ad hoc responses, albeit well considered and scrutinised, to the mismatch 
between student enrolments and university resources. 



LIMITED ENTRY AND MANAGED ENTRY IN STAGE 1 COURSES 

As has been previously explained, entry to some degree courses has always been 
restncted but students have Seen selected on the basis of their performance in an 
Intermediate examination taken in the first year of university study. A new approach 
was reqmred when the selection of students for first year courses arose For new 
entrants to the university, there was a difficulty because although there is a relatively 
high correlation between performance in the final school Bursaries examination and first 
year university examinations (more true in Science, less true in Arts Law and 
Commerce) not all entrants sit this Bursaries examination. Also, there are substantial 
proportions of non-first-year students in first year classes (ranging from 20% to 80%) 
To be fan- to all students with potential for success, the 1988 Guidelines on Limitation 
of Entiy state that 'normally' equal preference should be given to first-year students and 
to non-first-year students of "academic merit equivalent" to that of the f irst-year students 
considered. 

Establishing the levels of 'equivalent academic merit' for first-year and non-first-year 
students IS a task that few departments have attempted and it is noticeable that there 
IS a trend towards pubUshing less specific selection criteria. Even fewer departments 
have checked the validity of their selection criteria after the event. The University in 
Its 1991 Draft Charter, states that it will promote the well-being of its students by 
among other things, operating "fair procedures for the selection of students for limited 
entry courses".^^ Although currem selection criteria and procedures are less than 
perfect and some students are undoubtedly treated unfairly by them, good students have 
no problem enrolling in the courses of their choice. 

Limited entry in Law 

TTie Departmem of Uw introduced limitation of entry to their second year classes in 
n lofio^"^? * ^"'^ qualifying course. The Legal System, was not limited 
until 1989. The limit was set at 400 students (plus up to 10 "whose personal historv or 
circumstances and potential for success indicate ... that exemption from the normal 
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criteria is warranted");" this compared with an enrolment of 480 in 1988. Very 
detailed sekction criteria were published e.g. in the first category were 

(a) students in their first year of University study who are holders of a 
University Junior Scholarship, or an "A" Bursary [the best entrants]; 
together with 

(b) students previously or currently enrolled for a university degree who have 
been credited with not less than ,A points and have obtained a B average 
grade in their previous university studies ... 

In order to establish the levels of equivalent academic merii within each selection 
category the Department of Law asked the writer to analyse the performance of recent 
students in the class in terms of their previous academic performance, at school or 
university. This proved to be a relatively simple exercise since the course had 
traditionally had a low pass-rate and it was possible to distinguish the performance of 
the various sub-groups of students. In <iddition, because it has almost twice as many 
applicants as places available, the Department of Law is able to choose the better 
qualified students whose performance is more predictable. It has also, after each of the 
two years that the limitation has been operational, checked that no majoi discrepancies 
in the performance of equivalent groups of first-year and non-first-year students are 
occurring. 

Managed entry in English 

Until 1991, only one Department had, to use the terminology of the 1988 Guidelines for 
Limitation of Entry, requested the introduction of a system of managed entry to all their 
undergraduate courses. 'Managed entry' was defined as the application of limitation of 
entry before the maximum numbers of students that could be accommodated within 
current resources had been reached. In 1990, the Department of English moved to set 
maximum numbers for all its 24 under-graduate courses. Numbers were set according 
to the size of teaching rooms available, the teaching methods used (lectures and tutorials 
or lectorials) and the availability of staff. Overall numbers at all levels were set higher 
than in 1990 but in a few individual and more popular courses lower than in 1990. 
Selection, where necessary, was to be determined by acidemic achievement. For first- 
year students, academic aciiievement was to be assessed on the basis of overall results 
in 6th form (year 11) and Ttli fp,m (year 12) examinations. For non-first-year students, 
academic achievement was to be assessed on the basis of grade point average in their 
last year of university study." 

After its one experience of selecting students for its five first year courses, the 
Department of English has already changed its selection criteria for 1992. Provided with 
ranked lists of the grade point averages of non-first-year students and with alphabetical 
listings of their actual academic records, the person responsible for the selection found 
more comfort for his choices in the academic records and made what he terms 
"motivated choices". As far as first-year students were concerned preference was given 
to the better entrants from the seventh form (year 12) and to mature students. No 
formal attempt was made to set levels of "equivalent academic merit" for first-year and 
non-first-year students and, if anything, "increasing leniency" was shown to the latter 
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students who had already proved themselves in the system. Due to "administrative 
difficuJties" the Department of English actually enrolled far fewer students than the 
limits it had set for its first year classes. New administrative procedures are therefore 
also planned for 1992. 



CONCLUSION 

In 1992, similar selection exercises will be carried out in more than half of the 
departments offering first year courses. Students will be accepted, wait-listed ot declined 
entry m any or all of the courses for which they pre-enrol. Judging by thk year's 
experience many will pre-enrol in more courses than they can possibly hope to enrol in 
m order to 'hedge their bets'. The prospect is frightening. The alternative, some n'ocess 
of managed entry at the University or even at the faculty level is looking ina singly 
attractive to many of those involved. 
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ABSTRACT 

This paper describes a process of collegial strategic planning that is being used in a higher education 
institution to arrive at an agreed set of revised Faculty objectives and strategic plans. The plans are the 
basis for actions in the Faculty, institution and community in the coming years and provide a framework for 
regular reviews of objectives, strategies and operational structures. The nature of this process is 
compared with those described elsewhere and the methods and outcomes discussed. 

The principles and processes described are believed to have general applicability to settings like those 
found in most higher education institutions where there is a tradition of participative democracy in decision 
making. ' 



INTRODUCTION 

The nature of strategic review and planning processes as they can apply to higher education settings has 
been documented to a reasonable extent in the past decade. Kotler and Murphy (1981 , p. 470) describe 
"strategic" market planning as apparently appropriate for colleges and universities if they are to survive the 
troubled times ahead. 

It is one of the nnost revolutionary commercial sector develc*-' vants in the last ten tears and 
promises to be a potent tool for use in nonprofit organizaf^Oijf- 

Cameron (1983) outlines three types of adaptive strategies that colleges and universities might employ in 
the face of the conditions of decline. The approaches proposed were devetoped by making comparisons 
with similar private sector circumstances and include domain defense, domain offense and domain 
creation, implemented in sequential order (p. 376). 

Barton (1988) draws attention to the fact that 

the recent Green Paper, Higher Education. A Policy Discussion Paper, proposes 
that strategic planning be adopted by all tertiary inF'itutioris as part of a i:qw style of 
management (p. 51). 

This suggestion was subsequently included in Higher Education. A Policy Statement (1988). Barton 
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explains the nature and advantages of strategic planning, and the major elements involved in 
stategic planning within an analytic framework. Various strategies... are examined, with an 
emphasis on their financial aspects (p. 51). 
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Kelly and Shaw (1988) report on a comparative analysis of strategic planning in Australian manufacturirig 
companies and academic institutions in metropolitan Melbourne and Geelong. Victor. Included in tfieir 
findings are several of significance for this report. First (p. 69), that various conceptual frameworks and 
techniques had an even lower degree of influence on academic Institutions' processes than was the case 
in corporations, where it had been very limited (in 1982, when that survey was conducted). Second (p. 
69), that the processes employed in only one of the ien Institutions sun/eyed had Indications of being 
bottom-up for the development of corporate goals. 

At academic Institutions the role of top management and to a lesser extent the chief 
executive officer are downplayed in favour of second level line mariagers who are seen to 
exert the most Influence on the setting of goals for their areas. 

Third (p. 75). that 

at this stage academic institutions cannot provide a suHiciently precise and detailed profile of 

internal performance essential for any meaningful assessment of educational 

effectiveness and efficiency to be made and can only be achieved by the use of more 
refined empirical measures than those currently employed. 

Kelly and Shaw also suggest (p. 76) ihat, while there is a lag between corporations and academe and that 
such a delay may be helpful considering doubts about the extent to which corporate planning contributes 
to overall performance, there remain benefits in the process of planning. 

Port and Burke (1989) provide a description of the steps through which higher education institutions can 
develop and benefit from a structured approach to business planning. These are similar in conception to 
those described by Kotler and Murphy (pp. 471-88) and Barton (pp. 54-61) , and Implied by Kelly and 
Shaw (pp. 66-74), but slightly more detailed. 

Sizer (1987) discusses funding cuts that have been experienced by British universities, considers some 
policy implicattons and the managerial roles of chief executive oHicers. In a sectton dealing with managerial 
guidelines for financial reductions a range of strategic planning elements Is presented (pp. 366-9). 
Included in the list of twenty guidelines are 

Communicate and consult extensively with departments, staff and student unions in order to 

obtain agreement to the planning process and to Identify them with the philosophy of the 

plan. (9, p. 367) 

and 

Accept that extensive argument, debate and controversy may have to be tolerated as part of 
the process of gaining acceptance of hard and difficult choices (1 1 , p. 367). 

West (1988) discusses strategic planning and performance indicators in contexts related to international 
experiences and 

joint influences of continuing reduced resources, demand for research to solve short term 
economic problems, and the perceived value in the application of business models of 
management, (p. 5) 

He identifies and discusses the tenstons that exist in applying strategic planning in a collegiate 
environment and the limits that might result In the range of options that can be achieved (pp.1 1-13). 
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Jones and Lewis (1991) describe the implementation and outcomes of a case study In which Aschuler^s 
strategy was used to bring about collective change in an educational organisation. The approach is 
inten/entlonist in nature and assumes that if the change is initiated and supported in an appropriate 
manner it will be selfsustaining. The strategy comprises identification of a group ready for change and key 
decision makers within the group. WentlfkJatlon of a problem which would provide an accepted focus for 
the intervention and the establishment of an appropriate staff development program. It is offered as a 
strategy that is effective and 

sufficiently general to altow transfer to a range of environments but specific enough to be able 
to be translated Into action.(p. 51) » . • 

Bienayme (1989) makes a strong case for the recognition of the centra! place and inclusion of practising 
educators in planiiing educattonal futur-s but does not follow this with mechanisms or suggestions 
through which it could be achieved. 

The p ocesses undertaken in the study described here were designed to respond to several factors 
Identical to those described in the literature. These included a perception that higher educatton 
institutions are efficient at "operations" more so than tonger term strategic planning (Kotler and Murphy 
pp.470-1 , Kelly and Shaw, p. 75) and that there are increasingly demanding imperatives for responding 
to changed circumstances (e.g. Barton, pp. 51 -4, Sizer. pp. 354-371 ). 

From within there was also a perceived need to diversify the operations of a faculty in the college sector 
about to join the Unified National System in a way that presen/es existing strengths, and an ovenwhelming 
sense that some proactivity in shaping futures was an essential element in doing this in an orderly manner. 

On the bases of both a broad consensus within the Faculty and support from other sectors of the 
College's management a decision was taken early in 1990 that the Faculty of Education would undertake 
a strategic review and planning process. 



THE STRATEGIC PLANNING MODEL 

The approach chosen for the Facutty's process was a modified version of the National Industry Extension 
Service strategic planning model (NIES, 1988). The modifications that were made relate to the manner in 
which the implementation was enacted and focus attention on the nature of academic institutions notably 
the tradition of collegiality in decion making processes.The NIES mode! is identical in conception to that 
cited in Port and Bui1<e. 

Kelly and Shaw describe a model similar to these as 

heavily influenced by stmctural-functionalism and general systems theory (p. 66) 
in I'ne with current organizational theory.They add 

the.. .model focusses on the organisation and its environment and on the formal strategic 
planning system as a subsystem of the organisation. ...the focus is on the organisation's 
goals and strategies, its size, structure and ownership aspects, its information and decision 
processes, and its reward subsystem (p. 66) 

The models suggest a three stage process during which there is a strategic review, an analysis and a 
strategic planning phase. In this case the review considered mission statements, resources, marketing 
and markets, programs and the environment in which the organisation is operating. The analysis resulted 
in the Identification of key factors contributing to current successes, the equivalent of a SWOT analysis 
and conclusions that resuHed from the analyses. The strategic plan comprised a restatement of 
objectives, an operations plan with discrete consideration of program developments, staff development 
physical resources, systems devetopments, financial plans and structural reorganisation, and an 
imolementation schedule. Each aspect of the operations plan had associated recommendations 
FR?r ^^^'"^^ ^^'^'^ achievements could be gauged and timelines to indicate the rate of progress. 

— ,109 
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It is worth noting that all but one of the references Included here (i.e. Sizer) make no specific direct 
reference to a process through which members of an organization can contribute democratically and 
completely to the development of a strategic plan. A range of other contemporary texts surveyed on the 
subject of strategic planning or management makv no reference to the importance of collegial or 
democratic planning processes. Greenley (1989) in Strategic Management provides a typical example, 
taken from McGlashan and Singleton (1987). of the meaning of "bottom up" in this context. 

as many managers as possible from many levels of the hierarchy should be encouraged to 
participate in the formulation and selection of strategy. Although this may be Idealogically 
beneficial it is unlikely to be practical, except in relatively small companies with only a single 
business (p. 259). 

and 

a major consideration is whether the board of directors should lead the development of 
strategy, or whether this should be delegated to senior management (p. 260). 

The view held in this case was that not only did all staff associated with the Faculty, numbering fifty and 
including a range of support staff, have contributions that could improve the resulting objectives and 
strategies, but also their inclusion is an important first step towards the realization of outcomes. 



IfUIPLEMENTATION 

The strategic planning commenced formally early in 1990 with the release to all staff of some written 
details of the nature and purposes of the process. Ex pressions of interest were called for the 
development of a range of position papers which wou d inform a two day retreat held midyear. A number of 
staff who have special expertise in an area on which a paper was to be developed were approached 
individually. 

Papers for the strategic review were prepared on: 
current aims and strategies; 

the faculty's courses and students; including applicants and students' origins, progress through 
courses, course evaluations, and graduates' employment; 

staff and staff loads; 

communications; 

finances; 

research ; 

the organizational studure and its characteristics; and 

the external environment; including National and State policies, demographic patterns, 
participation patterns, employment, and financial ci.'cumstances. 

The implementation of the retreat followed the model indicated except that ninety percent of the staff 
were present throughout. Their contributions were maximized through a series of discussion groups, 
limited in size to ten people and, when appropriate, with memberships that were self selected. 
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In all instances group recommendations were reported back to the whole wherein an independent 
Jacihtator would either draw the group to consensus, or. in the small number of Instances when this was 
not immediately possible, set in train an elaborative process prior to deferred consideration. 

The retreat processes were suppo.1ed by independent secretarial services. 

Towards the conclusion of the retreat, several working parties formed to follow through with the 
development of details and documentation. Their results were circulated to staff and finally accepted 
unanimously at staff meetings and the Faculty Board respectively. 

Since this time there have been several other retreats, conferences or workshops through which some of 
the more significant or pressing issues have been considered In detail. 

OUTCOMES 
Staff Response 

Staff responses to the retreat processes were notably favourable. Unsolicited responses from more than 
fifty percent of the participants indicated clearly the high value they placed on having available a planning 
forum in which their contributions were sought. Incorporated where appropriate and valued These 
responses include one from a staff member who believes strongly in autocratic management styles but 
valued the opportunity to contribute in this way to the outcomes. 

Most expressed satisfaction that the outcomes were perceived to be significant improvements on 
individual contributions (including theirs) and that consensus was reached in a relatively harmonious 



Objectives, Strategies and Intended Outcomes 

A revised set of Faculty objectives, strategies and intended outcomes has been produced Thev aive 
attention to: ^ 

the needs of people the institution serves and the provision of programs and resources to meet 
their needs; 

the manner in which needs are met and the Faculty's standing; 

the balance of activities, including research and undergraduate and postgraduate courses; 

proactivity in influencing policies and practices at regional, state and national levels; 

the working environment and development of staff; and 

operating struct?jres that promote the achievement of objectives. 

Each objective has an associated set of strategies and intended outcomes. It is or will be throuah the 
achievement of these outcomes that the success of the exercise will be gauged. 

Jn!ln/h "°'"?^^^'® ""^y °^ ^^^"'P'® °* *° "^^""^ 'f^e^e has been success after twelve 

months, or to demonstrate some of the associated principles that were part of the agreed package. 
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Outcome Example: Structure 

A major revision of the Faculty structure lias occurred since the planning process. The new function 
based structure is designed to ensure that: 

increased b;;^..tion is to be paid to the opportunities that each student has to receive a unified 
course of the highest quality (through the creation of course coordinator positions in the 
structure): 

research activities across the Faculty will be further promoted and facilitated ; and 

promotional opportunities for outstanding performances are more likely to be avallablo. 

A principle implicit in the decisions to review regularly the strategic plans, and to continue to refine their 
detail is that the Faculty structure will continue to evolve. There is widespread (but not unanimous) 
agreement on this issue. Another, on which there is also widespread agreement, is that the democracy 
and openness which characterized the review and planning should be reflected in the future operations 
of the Faculty. Not all of the answers are available to the question of how this is to be achieved. 

The timescale for the restructure was left imprecise in recognition of the need to consider very carefully 
all of the detail involved in major change, to allow time to have accepted maximally the changes and to 
secure the appropriate institutional approvals. Delays that were not forseen include award restmclure and 
necessary internal administrative procedures. Ttiese have resulted in minor irritations, particularly in delays 
to plans for s\p'A development intended to support new roles and to action for the implementation of the 
full range of s rategies. 

Outcome Extsmple: Budget 

The 1990 budget process for 1991 was modified in recognition of the retreat principles and outcomes to 
become one in which all faculty budget processes were critically analysed and disclosed to all those who 
hold budget responsibility. The bases for receipts and allocations are now substantially understood by all 
participants and useful discussions between providers and recipients are now more frequent, purposeful 
and fruitful. 

Staff involved in this process are unanimous in their support for the process (but not necessarily for the 
results) Reasons cited by all Heads of costs centres include the benifits of being clear on current financial 
statuses in toto and. when used in conjunction with student load systems, having the capacity to analyse 
and prepare for future situations. 

More substantial and tonger term benefits relate to budget managers' capacities to contribute to Faculty 
planning in more profound and extensive ways. 

Outcome F.xample: Student Load Distribution 

A number of strategies and their associated outcomes demand a higher degree of control and 
predictability over the levels and distribution of student load in courses. A series of spreadsheets have 
been developed through which these can be calculated and estimated within the limits of future 
uncertainties. These have informed collegiate discussions and decisions at staff and Board meetings on 
the shape of student loads in courses, the Faculty and the University. 

Elements of systems design (Kotler and Murphy, pp. 487-8, Sizer, p. 366) like this last example and the 
preceding one related to budgets have emerged as unanticipated outcomes in the sense that they 
occurred to inform the processes more rapidly and extensively than would otherwise have been 
expected. 
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Outcome Example: Partclpation In postgraduate Developments 

One retreat outcome requires diversification to a balanced engagement in preservice undergraduate 
programs, postgraduate and nonaward programs for people in educative practices and research and 
consultancy activity. Staff teams have developed two new courses for this purpose, contributing 
substantially to a shift in the course mix. 

In 1990 the ratio of undergraduate to postgraduate students was 0.74:0.26. In 1992 this is expected to 
be 0.71 :0.29 on the way to 0.61 :0.39 in 1994. 

Shifts of these magnitudes in a student population of about seven hundred effective full time student 
units require, among other things, extraordinary efforts, changes in work patterns and goodwill from staff 
across a faculty. Their participation in the processes through which the decisions have been taken are 
expected to be an important (and perhaps essential) contributor to success. 



CONCLUSION 

The reservanions raised by West concerning potential limitations to the range of achievable optk>ns as a 
result of an internal collegiate process are legitimate concerns. IHere again is raised ttie dilemma of 
choosing a balance between reasonable plans with a high likelihood of success and highly regarded plans 
with a reasonable chance of faithful implementation. 

This question must ultimately be answered with action of some sort. For those who seek proactive 
participation in their futures, ultimately seems to be closing in very rapidly and decisions need to be made. 
It will be the acttons through which institutions move purposely into their futures that are key determinants 
of whether overall purposes are met. It is conceivable that planning could become a preoccupation at the 
expense of sensitive implementation. 

Would these developments have occurred regardless in a well planned and tightly managed 
organization? An answer to the question is not possible within the scope of this report. It would be useful 
to include mechanisms for investigating it in future studies. 

What does seem certain is that the collegia! processes described would make an autocratic leader 
academic unit(s) feel quite uncomfortable. Equally apparent to participants are the values of inclusk). 
unity of purpose and action that have been generated in this case. 

It is initially surprising to find that even in institutions which appear to have long established traditions of 
collegiality in academic life the predominant methods employed to plan strategically are strongly 
hierarchical. From the literature found in preparation for this study Sizer appears to be atone in provkfing a 
description of a model and operations that are sympathetic to democracy, collegiality and the activities 
described in this work. His guidelines seem to be well grounded in experience, sound In conception and 
extent, and consistent in their capacity to employ practices that are well known in academic life. 

Evidence presented here indtoates that collegial strategic planning can provide effective and highly 
regarded means of responding positively to the rapidly changing circumstances facing universities in 
Australia. 
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structural changes in tertiary education have occurred on a 
global scale for the past decade or so. Generally, these 
changes are in response to the prevailing economic, 

demographic trends. Two basic international 
trends can be discerned, namely, 

a. the movement towards smaller numbers of large, multi- 
purpose, multi-discipline tertiary educational 
institutions; and 

b. the autonomy of tertiary educational institutions is 
conditional on meeting the objectives set by the 
government, such as demonstrating efficiency and societal 
relevance (Goedegebuure and Meek, l99l!7). 

Australia's current educational reforms are effected by the 

N«??on«°"?'J'i''\*'®?"?^°^^°^^ demographic considerations. 
nn«io??: ^i^® Australia, have to respond to the challenges of 
competing for scarce resources in a world environment 
scrambling for economic growth through productivity gains and 

is recoaniJnn ^"^^^ economic order, there 

wf 1 Tho^^i! t^^^ countries which invest most in education 
will be the most competitive. 



chanenLro.^^H'''^r? ^^^l^'^^ ' their expositions on the 
challenges of the Information Age, argued the need for 

inteniLn?^S^-^°H i^^"ti°»s to respond pro-actively and 
^Mni developing educational and training programs 

which can produce people "who can think critically, plan 
r^"^^!i;°^i^^; t° change". This is the essential 

(T^ffler 199^)^ brain-based society or a clever country 
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In the light of these global changes, what strategic response 
should tertiary education institutions take would be a key 
consideration of educational planners and managers. An 
important first step in any strategic plan is the 
understanding of the operating environment at the global, 
national and local level. The purpose of this paper is to 
provide an exploration of the changes in tertiary education 
brought about by government reforms in the West and Australia 
Underlying this general purpose are the following aims: 



To examine the tertiary education environment in a global 
context by comparing Australia's reforms with the other 
Western industrialised countries, 

To explore the responses of our tertiary education 
institutions to these reforms, and 

To consider the future direction of tertiary education in 
Australia and in this context, a multi-sectorial (TAFE- 
Higher Education) model is put forward to illustrate the 
likely structural and managerial trend in which 
Australian tertiary education institutions may adopt. 



EDUCATIOMAL REFORMS IM THE WEST MID IM AUSTRALIA 



Neave and van Vught (1991:239) gave a comprehensive account of 
the educational reforms in the West since the end of the 
Second World War. The increasingly important role of 
government in tertiary education planning has been influenced 
by two main factors. These factors are: 

1. the rising tide of 'social demand' for tertiary education 
which leads to the rapid expansion of tertiary education 
systems ; and 

2. the policy of governments to match the production of the 
tertiary education system with workforce demand and the 
requirements of the labour market. 

The concerns of these factors and the steps taken to deal with 
them by governments have often been interpreted as direct 
intrusion and a threat to autonomy by tertiary education 
institutions. This fear of the consequences of government 
intervention in tertiary education had begun in the 1970s 
when governments resorted to using financial stringency and 
budgetary compression to pressure institutions to achieve 
operational efficiency and management rationality. The same 
kind of pressure continued into the 1980s. 
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viz 
a. 

b. 



Two important developments occurred in the drive towards 
efficiency among the institutions in the ?.97Ss and ^gsol, 

illstlt'KarJevS?^ management at 

by government of 'contracting' as an 
a??«S^H ^n°5K'^^r°^^°" particular weight 

(ibid!^?242°. ""^^ °^ quality and accountability" 

fLifJ^^*"® situation is no different. Tertiary education 
4.K^^'u? United Kingdom, and the United States still face 

turning out more graduates at less cost, 
enrolling more students, and 

* ®^°"°«iies of scale (mainly through 

a^Tt^^'Sr?:^^^^^^ °^ --tralia 

?l!«??4.»^y®^°Pr"!^^ ^'^^^ required tertiary education 
institutions to demonstrate their own capacities for strat^«<o 
management which include: capacities tor strategic 



b. the foresight to develop institutional plans over the 
medium and the long term which can respond both 

ln"?^St!""' and'ISonomic 

In the United States, United Kingdom, Germany the 

a!wfir^^'/°"'^rK^"^ "'^"y ciunt^es^' governments 

allocate funds on the basis of the strategic plannina 

striking similarities in tertiary education 

NSunds^No^av"^^"? ^"/"-tralia, Europe (LcfafT^e 
wetneriands, Norway, Federal Republic of Germanv the tinV^oH 
Kingdom, France, Ireland and Sweden) and thrSnited q*-!?^. 
Some of these similarities are- United States. 
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The tertiary education system in Europe and Australia 
(and to some extent the United States) has been 
Characterised traditionally by strong, centralised 
bureaucratic control. Institutions have to adhere to the 
elaborate regulatory frameworks in order to secure their 
funding. In recent years, despite the restructuring, 
this central control has not weakened. 

Reduction in the number of institutions by means of 
mergers or amalgamations and the concomitant enlargement 
of the size of establishments with mere diversified 
teaching and research programs. 

Minimum enrolment levels set for institutions. In the 
case of Australia, a minimum student load 2000 is 
required before an institution can become a member of the 
unified National System, In the Netherlands, it is 600 
students . 

Institutions are required to operate in accordance with 
market developments like business corporations. 
Attention is focused on profiles, increases m the 
numbers of graduates and institutional performance, a 
diversified student supply, and better adDustment of 
course supply to labour market demands. Governments seem 
to take the view that if institutions are allowed to (or 
are forced to) compete more directly with a free and open 
market, thay will become more efficient and effective, 
more responsive to industrial needs and economic 
imperatives, more productive and better managed. 

Establishment of a unified national system (UNS) which 

* eliminates differences in status between different 
kinds of education on the same level; 

* facilitates the choice of studies for the students 
and the allocation of resources to studies of 
similar kinds; 

* meets the demands for research connections between 
different types of tertiary education without 
setting up separate and small research departments 
outside the university; 

* facilitates transferability of credit between all 
types of institutions within the system; 

* facilitates enrolment in post-secondary training 
programs from all types of undergraduate training; 
and 

* facilitates the development of new courses through 
the use of modules from the various disciplines and 
departments . 
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7he exception is the Netherlands in which restructuring 
has brought about the formal establishment of a binary 
system of tertiary education. 

institutions have taken to these reforms in 
Australia is discussed in the next section. 

RB8P0H8B TO BDUCKTIOBM. RBTOBMS: TSB JkUSTRALIAH OOKTBZT 

Dawkins' (1988) "Higher Education - a policy statement" or 

SrAS^^r^?}'^^?*^^ "^^^^ agenda fo^refirSs in 

the Australian higher education sector. The overall aim of 
the reforms is to create a higher education system which 
provides maximum benefit to individuals, institutions and the 
community as a whole (ibid.:ii). The reform agenda whiSh lit 
folJoSiSg^" ^''^^^^^^^ (1989:20) inclGdes the 

^* ^?i^^H°I!»?f ^^"f"^ ^^^^^"^ replacement by a new 
unified national system (UNS) of higher education. 

to^?or:°Jarger^^^^^ institutions through amalgamation 

3. Substantial increases in the provision of student places 

I'^Vr-TT to improve student progress rates in 

order to increase the output of graduates. 

^* J^S^rf®'*.®"^*'^^^^ °" ^^^^^^ ^"^^ as applied science, 

?^'k''°"S''^®'' science and business studies, 
rfoovo^w °^ crucial importance to economic 

recovery and economic growth. 

^* tn^^f!c^^^^''*'u''®.^PP''°^''*' t° research funding, with 
increased emphasis on research on topics of national 
priority, and substantial increases in research funding. 

^' «^!ov.o°i ^'U® composition of governing bodies to make 

»anL;^Sfn^.^^^^ boards of companies, and strengthening of 
management of universities and colleges, particularly to 
omcers ^''^^^^^ authority ti chief eiecGtive 

7. Major changes in staffing, particularly aimed at 

increasing the flexibility of institutions, improving 
staff performance, and enabling institutions to compete 
more successfully in staff recruitment in priority areas. 

^' of^2hrh^«h«?^r^ Jf^^*^^'' efficiency and effectiveness 
of the higher education system, including reduced unit 

rat?ona?d^a??*'^"^; improved credit transfers and 
rationalisation of external studies. 
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Moving of some of the financial burden for higher 
education to individuals and the private sector, and 
encouraging institutions to generate some of their own 
income . 



The new structural arrangements have generated heated public 
debate in the tertiary education community. In the area of 
administration, the main criticism l€=vied against the newly 
adopted policy approaches was the erosion of autonomy in 
institutional decision making. Besides, a lot of paper work 
has been created for administrators, especially for the annual 
institutional profile exercise. The situation is further 
compounded by the heavier workload for academic staff and 
depleting teaching and non-teaching resources. 



AS in any reform, the initial stages can be quite traumatic. 
Policies are often rejected or negated by an implementation 
process highly influenced by entrenched institutional 
tradition and vested interest, no matter how rational or 
equitable the goals appear to be (Wildavsky, 1970) . 
institutions in general display an inertia towards reforms. 
The tertiary education institutions in particular resist 
change by focusing on the core operations in order to 
safeguard what is typical for universities and colleges. 



The reforms, however, are not without its supporters. Meek 
and Goedegebuure (1989:16) have shown that the majority of the 
institutional leaders (chancellors, vice-chancellors, 
registrars and their college counter-parts) supported the 
proposed broad changes as presented in the White Paper. Their 
findings indicated that 

* almost 70 per cent of the respondents in the survey were 
of the opinion that the elimination of the binary system 
is desirable, 

* almost 80 per cent believed that competition within the 
system should increase and that educational diversity 
both within and between institutions should increase, and 

* over 90 per cent felt that 

institutional management should be strengthened, 

strategic management should become an integral part 
of the management practice, 

there should be formal arrangements to assess the 
quality of both teaching and research, and 

the Australian system should develop into a more 
adaptive, responsive, and competitive system to face 
the challenges of the Information Age. 
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However, the evidence of an agreement does not mean that every 
one is happy with the reforms. The debate is still simmering. 
It is not the purpose of this paper to delve further into this 
debate which targets mainly at structur.al matters such as 
increasing the output, reducing the number of smaller 
institutions, shifting funding emphasis and managerial issues. 
We are concern with the priorities in which institutions 
should set in meeting the challenges of the present and 
future. 



8BTTIN0 PRIORITIES IM TBRTIART BDUClkTIOM 



The general weakness of the White Paper is that it lacks a 
clearly defined set of national educational goals and 
rationale to guide institutions through the reforms. This 
issue has been a long-standing problem in the higher education 
sector. As far back as 1962, P.H. Partridge (1962: 53-54) has 
pointed out that the educational sector has overly emphasised 
"means and resources" and neglected the "academic or 
intellectual aims, achievements and condition of the 
universities." He added that 



"there seems to have been little curiosity about the 
changing character of the society of which they are part, 
and about their own changing functions in the social and 
in the wider intellectual life of the community." 



In the Information Age in which we are now in, the "knowledge 
explosion" and the widespread changes in the social and 
technological arena demand a broad educational foundation in 
undergraduate programs. Though the White Paper has identified 
the problems of narrowness and inflexibility in undergraduate 
curricula and emphasised the need to broaden the education 
experiences of the undergraduates, it has not provided the 
implementation strategies on how this can be achieved. 



The Senate Standing Committee on Employment, Education and 
Training (SSCOEET) in its 1990 report has identified the 
following priorities which institutions should set in order to 
provide maximum educational and training benefit to the nation 
as a whole; 



1. Quality of teaching: 



Quality of teaching is an important component in 
developing a "clever" country. This has been a burning 
issue in various recent reports. The Tenure of Academics 
(1982), Review of Efficiency and Effectiveness of Higher 
Education (1986), the Green Paper and the White Paper 
have mentioned the importance of teaching quality. 
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The White Paper, for instance, indicates that the 
staffing policy in institutions should provide "an 
environment in which individual excellence in teaching, 
research and other related functions can be recognised 
and rewarded, and in which inadequate performance is not 
protected." In fact in the near future, funding will be 
increasingly based on ir.stitutional performance. 

The SSCOEET (1990:57) "takes the view that the quality of 
teaching has a profound influence on the calibre of 
graduates and their capacity to contribute to the well- 
being of the nation." "... Australia requires graduates 
who are educated in the fullest sense of the term - 
graduates who are sensitive to the social environment in 
which they live and work, who are critical, analytical 
thinkers, and who are able to respond creatively to the 
challenges of a complex and rapidly changing world. 
These capabilities will only be fostered by a learning 
environment which offers genuine intellectual 
stimulation. They are unlikely to emerge from situations 
which merely encourage passive absorption of knowledge. 
Effective teaching is a vital factor in achieving the 
national educational goals of a clever country." 



Access to and pa rticipation in tertiary educations 



There is evidence that quality of teaching has a direct 
effect on attrition rates - a problem of particular 
interest in view of current concerns to maximise access 
for disadvantaged groups, and to increase the output of 
graduates. As cited in the SSCOEET (1990:59), a 1987 
study of student performance observed that "gaining 
access to higher education is one thing; completing a 
qualification is another.... if we are serious about 
participation and equity, then the only way to increase 
graduation rates without sacrificing standards of 
excellence would be to improve the quality of teaching". 



To increase access and participation, Bald!,'ln (the 
Federal Minister for Higher Education) has proposed the 
following: 

* that the overall adult (17-64 years) participation 
rate should be maintained at 1990 levels of 3.9 per 
cent of the total adult population. 

* a higher proportion of mature-age students and 
postgraduates will be admitted in line with the 
'clever country' economic policies. 

* 1992 average operating funds per student should be 
used as a 'reference level' for the next ten years 
and 'capital and renovation funds' should remain at 
1990 levels for six years. 
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* ^f^irv.^^?"^*'"?^' especially dealing with problems 
faced by those transfering from TAPE to higher 
education. 

* diversifying funding - institutions are encouraged 
to seek financial autonomy through greater degree of 
entrepreneurial act:ivity. The Higher Education 
Council emphasises private sources of funding and 
industry training needs. 

For effective access and participation, however, there 
are several barriers to overcome. These includ4: 

* the need to simplify and to unify nationally the 

so'^s''tr?«Mf?^ r*^"^ tertiary educatioJ courses 
so as to facilitate access for all socio-economic 
groups, and for inter-state mobility by enabling 
students to select institutions and courses 
appropriate to their needs; 

* a/Sin^«°/'"S^^^^^^®''^?^^ entrance arrangements 
and f^n'^ing to assist disadvantaged groups; 

an efficient and effective 
national credit transfer system which also 
o,!^«?2 ! skills experience and knowledge gained 
outside of academic institutions. 

Life-lon cf laarning* 

Pur.^hfr.^?S!j ^f/^"^^' ^^"9an Report on "Technical and 
foUowinfo^^^^ the 

"It is an unreal view of modern life that 
people can store up sufficient education during 

^^^5? °^ schooling or within 
their initial vocational education in the 
trades technologies or the professions, to 
last them a lifetime of change. The facts are 
different. To take advantage of new 
opportunities for personal and job 
satisfaction, updated job knowledge or changes 

benefit 

from, different addition to their education at 
different times in their lives. 

...continuing professional education 
«k?n in«^'''^ directly to economic growth through 
^ ii^™ 2' ^^^-training and updating knowledge in 
a climate of rapid social and technological 
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In countries of the Organisation for Economic Co- 
operation and Development (OECD) , for example, the 
profound social changes that have occurred have 
contributed to the rapid growth of adult education. The 
reasons for this growth which are also applicable to the 
current situation in Australia, include: 

* a growing recognition that the benefits of 
technological change can only be fully realised if 
people are able to acquire the necessary skills; 

* a realisation that structural changes in the economy 
will require increasing numbers of adult workers to 
change occupations; and 

* the ageing of the labour force, which will make it 
less realistic to rely on young labour market 
entrants as the principal source of innovation and 
adaptation (OECD, 1985:7) 



While the Australian government has recognised the 
significance of life-long learning in the Information Age 
(also a strategy the visions of Australia Reconstructed, 
1987). however, it has adopted the position of the "user- 
pays principle. AS clearly stated in the White Paper 
(1988:70), professional and vocationally-based continuing 
education in general should operate on a cost-recovery 
basis, taking account of direct and indirect costs. The 
income generated should be used to subsidise courses for 
disadvantaged groups and participation by low income 
earners in other adult education programs. This attitude 
not only affects the development of life-long education, 
directed at updating skills, in Australia but also pays 
lip-service to its policy of equity and access, 
especially for the disadvantaged groups. 

Reiterating the growing importance of life-long education 
in the social and economic development of the country, 
the SSCOEET avers that it life-long education must be the 
key element in Australia's education and training system. 
On this basis, the SSCOEET (1990:100-101) recommends the 
following: 

* adequate funding should be provided for life-long 
education, 

* establish a National Accreditation Agency as 
proposed by the Australian Association of Adult and 
Community Education, 

* promote research and professional development in 
life-long education to improve the quality of 
services offered, and 
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* develop a national data base about the nature and 
extent of life-long education within the tertiary 
education system. 

T5!n?*?5?T? priorities for tertiary education as 

identified in the above section seen to point to the direction 
or an open learning and comprehensive system of tertiarv 
education where there are no barriers to access and 
participation at all levels of the educational proce&s. As 
indicated by Nicholl (1991:3), the tertiary eduction of the 
future would be a system which is as open as possible 
accessible to people of all ages and from all bsckgroinds, 
servicing the needs of industry, the public sector: union4 and 
llT^lutl ^° occur, there is a n4eS to 

^^"'^^4"^®?^'°''*^ ^y^^^^ where the distinction 
between higher education and the TAPE sectors which now exists 
IS reconstituted to form a continuum of tertian? education 

FUTURE DISBCTION IM TERTIJkRT BDUCATIOHs 
THE MULTI-SECTORAL INSTITUTION 

adan^Mln^?^'' education institutional level, the ability to 
adapt and innovate is an important issue, especially in an 
environment of scarce resources and stiff competition. 
fn^M?,^^.?"'^? P^^*^ f^*^ years has forced many 

sSace SecliSinS^J?n^ '""^^"^ standards and minimSS ^ 

Ibiliiv «? ?io?t?^^f^"^"f^^^ resources have incapacitated the 
ability of institutions to up-drte library stock, provide 

anH to students, renovate dilapidated buildings, 

and improve teaching services. Yet the pressure on hiaher 
education institutions to strengthen their competiSive^ 
?or^sL°a\Je l^^^V'' "^^^ -'-te,'l^ the 

Colleges of Technical and Further Education (TAFE) are under 
the same pressure to compete in the market place. The future 
of public TAPE provision is under serious review and 
nf ?Qon " Government circles. The Deveson Inquiry 

ot 1990 commissioned by the Federal and State governmentrto 

overhaur^f'the'waSf ^"^P^^^^^i^"- oj training f?om'Srcurrent 
overnaul of the wage award restructure, has recommended the 

mark^T^s'^^^^^^^ 1^9^?)?^^^^°" '^^^ ^ competitT^Jll^^iS^n^ 

complementarity of the skill orientation of TAFE 
e5uca??on^?l^^?„f S^f^ical approaches of higher 

?o a™at«^«,i?f the two sectors 

to amalgamate to provide enhanced opportunities for 

f;^o^«^^i^ sources, especially due to the 

strong potential links between TAFE and industry Such a 
system would assist in building a flexible? veS^tile 
Sology!"'"' ^"'^ '° "^P^ ^^^^ rapidiy'cSangiig 
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There are, however, barriers which hamper the TAFE-Higher 
Stion' linkages' owing to the ^i^torical deveW^^ 
two sectors which are not encountered in most o^^ff . J*®^^®^" „ 
indul?rialised countries As such the J^J^^-^nt'of the 
the two sectors are restrictive to the detriment of the 
nation's human resource enrichment. For example, Dawkins 
a987"38-39) "Higher Education, A Policy Discussion Paper" or 
iie Green piper has identified the wastefulness of resources, 
the ad hoc nature, and the many inconsistencies of the 
existing credit transfer arrangements. 

The question of credit transfer from TAFE courses to higher 
education was considered as confused, erratic and arbitrary 
amona higher education institutions. Even within the TAFE 
sector the assessing of TAFE qualifications for credit was ad 
h^f and wasteful. tL SSCOEET (1990:145) noted that it 
qenerally accepted that considerations of economic efficiency 

InS social equity require that skill ^^Sl^uld'nSt'^be'an? 
Dotentially continuous process. There should not be any 
Krary barriers to u^-grading and f^^ort ions caused by 
untenable policy differences between institutions. . . .Action 
should be taken on a national (as well as ftate and 
institutional) basis to ensure systematic academic transfer 
and an increase in the recognition given for skills, 
experience and knowledge gained outside of academic 
institutions" (ibid.) 

The White Paper (1988:36-38) did set out a number of 
principles designed to improve the credit transfer and course 
articulation situation. These principles encouraged more 
emphasis on standard accreditation procedures, better 
dissemination of information about credit arrangements, and 
the provision of an appeal system for the review of credit 
decisions. Institutions were required to adopt these 
principles as part of their condition for entry to the UNS. 
?he higher education institutions, however, were concerned 
about the White Paper's approach to the transfer of credit 
from TAFE courses. They envisaged the need for bridging 
courses in certain cases, and that additional funding would be 
required for this to occur. The displeasure of higher 
education institutions over such an arrangement is reflected 
in the following statement: 

"Government must accept that such a scheme may well have 
a negative impact on completion rates as there are 
serious risks of failure for such transfering students. 
The University cannot accopt responsibility for these 
risks. If unsatisfactory terms of credit transfer are 
imposed on this University by the government , then the 
University will need to maintain separate statistics on 
the completion rates for transfer students, ana to 
publicise these in an endeavour to inform potential 
students of the risks involved (SSCOEET, 1990:145)". 
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^lllill ^^t °^ the higher education sector, the trend 

• ?e??if rv !dni^?^"2 egalitarian and comprehensiv4 syster"? 
tertiary education is emerging in Australia, vis-a-vis the 
luroS! """"T^ already established in the United S?a?es'aSS 
Europe, steps taken to set the system in place include? 

* the establishment of the unified national system; 

* the expansion of student places; 

* the introduction of award restructuring and its emphasis 
on career paths and skills acqviisitions; empnasis 

* the implementation of National Training Guarantee, and 
the new emphasis on staff training and development; 

* inr!us??J°asf tertiary education and 

* anrelseSie?e;^"^^ "^^^^""^^ ^""^^^^ ^^^^ TAPE 

* real commitment to equality of opportunity; 

* the challenge of a revolution in post-compulsory 
schooling resulting in a clear majority of students 
remaining at school until the end of year 12; 

* Sla?ef for ^uhfTo^ ^^t Pf°^^^™^ and potential problems 
in r^?f ^ control and accountability by a growth 
in reliance on private sources of funding; ^ ^ growtn 

* aiL^t™v?L^^''^^^°^''?"^^ committee 
oSL^niSf H ^ "appropriate national curriculum 
principles designed to enable all young people to 
?™nf^^^^^^ competencies, with the associated ^ ° 
SrattoraS'"con?.'°?'""* development, initial teacher 
(MchoUr?99?f3'5)?'""'"^ professional development" 

m^^A ^^t^ ^ student with say only Year 11 

secondary schooling could enter a certiflcai-A i«„i=! Z 
eventually work up\o doctoJari^v^r^an^lcaS! 
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tu^h a svstem will be considerably enhanced through a nation*^ 
system of coSrse accreditation. Students transfering 'rom one 

Institution to another, or from one course to another within 
institution to anotn ' ^ maximum possible 

c^^dtrio^ woik the;' hive already done, Ind the administrative 
procedures In^olved^S this should be as simple as possible. 
Eurrentlv a TAFE course completed in one State may not 
Secelsarily be recognised in another Australian state. 

Furthermore, such a ""itary system should provide an e«e-=tive 
use of the departmental system so far ^JP*^*»*25?-''^* 
l-lSar-rted as the basic units of the institution. This 
Sqemenl should increase the contacts of the departments 
:Srdpierent f ields^o^^^^^^^ It i^l^^l^^^^l^^il,^ 

?=rcoLrtliS."1? "'r^-^i^rfrom'^LTa^lr^^^ °' 
new courses through the use of modules from the various 

disciplines and departments. 

A similar model, based on Pedley (1977) and ^hat of West 
Germany's "Gesamthochschule" has been suggested by Wallace 
a^8:2)! The model promotes a comprehensive educational 
environment which 

provides technological, commercial and social education; 

inculcates knowledge and skills with both a theoretical 
and applied focus; 

* encourages and develops flexible and lateral thinking and 
entrepreneurial flair in its students; and 

* facilitates and encourages research of an applied nature. 
The model is based on the "policy of integration": 

* physical integration, where possible, on the one site and 
Organisation of all staff and students under the one 
administration; 

* "integration of the curriculum into one course system in 
which there are still different courses and levels of 
coirses bu? which are related to each other and permit 
the possibility of transfer." (ibid.:3) 

According to Wallace, the system would provide the community 
with a variety of stidies and activities appropriate to meet 
tie mSmtideo? individual needs. " It could only hjve the 
flexibility and resources to do so if it operated within a 
basic unity. Such a unity would facilitate: 
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a. opportunities for students to transfer without handicap 
or embarrassment from one course to another; 

b. development of inter-faculty courses; 

2. co-operative policy making and planning; and 
d. the rational use of resources. 

It would thereby encourage the reduction and eventual 
elimination of social and educational barriers." 

Wallace also suggested that a TAPE college be integrated with 
an institute of technology, in this way a fully intersectoral 
inistitution would be formed. Such an institution would offer 
a variety of cross-sectoral courses. It would have links with 
schools and would be able to educate students from certificate 
level through associate diplomas and degrees to doctorates. 

The accreditation system would combine the strengths of the 
former university and the College of Advanced Education system 
of accreditation, that is, maintain a balance between local 
autonomy and the need to maintain quality of outcome and 
national course recognition. Perhaps an Australian Council of 
Academic Accreditation and Evaluation type of body could be 
established to accredit new courses and to periodically review 
existing courses. The latter should occur every 5 to 10 years 
in order to contain costs but also maintain sufficient 
accountability and currency of courses. Institutions should 
be permitted to amend courses in the interim period to up to 
50 per cent of the curriculum but not lengthen pronrams beyond 
SIX months without prior approval from the central body. 



As have been identified by the SSCOEET (1990:144), the 
advantages of an efficient and effective credit transfer 
system are several, viz.. 



It obviates the necessity of duplicating studies when 
transfer ing from one institution to another, or when 
pursuing two di.f/erent but related qualifications. This 
IS particularly important given the increasing mobility 
of students, and the tendency for growing numbers to 

after completion of a first 

diploma or degree. 

it assists students seeking to enter the higher education 
system after studies at TAPE level. 
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* improved credit transfer processes should result in more 
reliable assessments of previous qualifications and more 
streamlined administrative arrangements. 

* it enables students to move as freely as possible within 
the system, and in which educational achievement is not 
blocked by unnecessary rigidities. Flexibility of this 
kind is an important element in coping with social and 
technological change. 



The multi-sectoral institution, therefore, has the capacity to 
provide the integration of all levels of the tertiary 
education system and industry. Such a system would create the 
opportunity for interaction of skill formation, technology, 
work organisation, industrial relations, training and 
education which are so essential in determining a nation's 
comparative advantage in this Information Age. So instead of 
permitting the tremendous wastage of human resources that 
still exists with the current institutional arrangements, the 
multi-sectoral system is geared towards harnessing the human 
factor to the quality and productivity challenge (Dix, 
1985:6). Hence, in the restructuring process, an important 
strategy for institutional planners and managers to consider 
would be the adoption of the multi-sectoral model. 



CONCLUSIOH 



Resources allocated to tertiary education are productive 
investments for the future. It is absolutely essential that 
resource inputs have the capacity to value add both 
horizontally and vertically throughout the whole educational 
linkage process. Global environmental scanning on reforms in 
tertiary education has shown that in the Western 
industrialised economies and in Japan have developed 
strategies to provide opportunities for value adding 
throughout the whole spectrum of education and training of the 
educational system. 

in Australia, despite the rapid growth of the tertiary 
education sector through improved access and participation, 
there are prevailing barriers to intra- and inter- 
institutional mobility. Traditional universities, especially, 
still maintain an aloofness towards downstream linkage. 
Hence, the high wastage of human resources due to mis- 
opportunities and barriers to value add education and training 
continues. 

To pursue the "clever country" ideal, there is a need to 
establish a new institutional structure (TAFE-Higher Education 
model) which facilitates movement between the TAFE and Higher 
Education sectors, especially in the context of credit 
transfer and course articulation. Such an institutional 
arrangement would provide opportunities for students of both 
sectors to have the advantages of practical skills training 
and conceptual learning. 
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A COMPAPISON OF THE ACADEMIC SUCCESS OF MATURE AGE 
AND TRADITIONAL ENTRANTS AT THE VICTORIAN COLLEGE OF 
AGRICULTURE AND HORTICULTURE - DOOKIE CAMPUS. 
Menon Parameswaran 



The academic performance of the mature age students enrolled in the Diploma of Applied 
Science (Agriculture) course at the Victorian College of Agriculture and Horticulture - 
Oookie Campus was compared to those of the traditional entrants. The data collected on 
student's background prior to enrolment and their performance in the course based on the 
Grade Point Average (GPA) were tabulated and statistically analysed using SPSS'* program. 
This study also attempted to evaluate the usefulness of some of the student background 
variables which could be used to help identifying those students who are likely to succeed 
in the course. The study found that the mature age students performed equally well in the 
agricultural course compared to their younger counterparts. The maturity and motivation of 
students appeared to be the most important criteria for success in the course. Among the 
student background variables, the interview score (INTS) proved to be the. most useful 
variable in identifying the potential student population for the course. Some possible 
implications of these findings for student selection are suggested. 

In most parts of the world including Australia, educators are now realising that the 
future populations of colleges and universities are likely to include higher 
proportions of older people than ever before because of shifts in the age profile of 
the population. As the number of mature age students increases, educational 
institutions may need to know more about this cohort particularly in relation to 
their academic achievements. 

During the last decade the Australian universities and colleges have witnessed a 
large influx of mature age students entering into a number of tertiary courses 
(Barrett and Power, 1980; Harris, 1989; Hore and West, 1980; West et al., 1986). As 
Hong (1982) points out "...the trend is expected to continue for some time and it 
seems inevitable that the mature age student body will rapidly become an 
important part of the tertiary education scene". There are, however, some 
indications of a slow down of participation by this cohort due to the government 
policy of economic rationalism and the introduction of the Higher Education 
Contribution Scheme: HECS (Currie and Baldock, 1989; Desmarchelier, 1989). The 
Department of Education, Employment and Training (DEET, 1989) maintains the 
view that this trend if merely temporary and unlikely to sustain once the people 
have come to grips with the 'u'ier-pays' principle in the education sector as has 
been the case with other enterprises. 

Admitting mature age students into Australian higher education seems to have 
received wide acclaim, from academics, politicians and the community at large. 
However, some concern has been expressed at the lack of data on the acadertiic 
performance of mature age students compared to traditional entrants in many 
faculties of study. 

ER.1C 



The work of researchers such as Barrett and Powell, 1980; Boon, 1980; Eaton and 
West, 1978; Hore and West, 1980; West, 1981; West, et al., 1986 on the academic 
performance of mature aged students is well known in the higher education sector 
in this country. Based on studies carried out at the University of New South 
Wales, Barrett and Powell (1980) reported that the academic performance of the 
mature aged cohort was shown to be consistently superior to that of students 
entering direct from school. Out of 634 subjects studied by the mature age 
students over the period 1975-1978, the authors found that there were 55 High 
Distinctions, 205 Credits and 174 Passes, which in effect represented graded passes 
in 66 percent of the subjects. Unfortunately, no comparable data from the normal 
intake (traditional entry) was available from this particular work, However, 
another study also at the University of New South Wales (see Knights, 1978) 
showed that only 13 percent of the traditional first year students in Arts faculty 
achieved better than a pass grade. 

From a study of the student records of 1979 Diploma of Teaching graduates at 
Clarcmont Teachers College, Western Australia, King and Haynes (1982) reported 
that mature age students scored significantly higher overall marks than did 
younger students but there was no significant difference on practice teaching 
marks. In regard to the latter, the most common suggestion, according to the 
authors, is that teachers (and Principals to some extent) in schools feel more 
insecurity with practice students of their own age or older xnd this tended to 
downgrade them to some extent. 

As indicated the literature on the academic performance of mature age students 
yielded mainly studies in higher education courses in Arts, Behavioural Science, 
Humanities, History, Social Science and very few Science faculties. There is a lack 
of information in the literature available on the academic achievement of mature 
age students undertaking professional courses such as Agriculture, Engineering or 
Medicine, although some studies have been carried out with mature age students 
graduating from Business and Accounting Diploma/Degree courses (see Huggan, 
1976). With the decline in the number of school leavers entering courses in . 
Agriculture, it has been argued by some educationists that mature age students are 
a means of filling the vacant places. This argument in favour of mature age 
students can be substantiated only if the academic performance of these students is 
studied and evaluated. 

Predicting students' academic success in post-secondary institutions has been of 
long-standing interest to institutions for two reasons: (1) to maximise the number 
of students who will be eligible to persist to graduation, thereby increasing the 
stability of the institution's economic base; and (2) either to preclude, or to provide 
special support for those persons who are unlikely to succeed and spare them from 
the psychological trauma associated with failure and the inability to attain their 
educational goal. It is, however, questionable whether, in practice, the second 
reason has been taken very seriously by many educationists. 
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The need for administrators in the educational institutions to be as sure as possible 
that the students selected for courses are more likely to succeed than those 
rejected, has resulted in many attributes of the prospective student being examined 
as what are commonly called "predictors of academic success" in the universititcs 
and colleges. 

Studies carried out in Australia and overseas (Hong, 1981, 1982; Jewell, 1990; 
Parkes, 1989; Van Helden, 1975; Watkins, 1979; West, 1985) have included such 
demographic variables as age, sex, marital status, work experience, students' 
motivation to study and social backgrounds as determinants to predict their 
academic performance. Some of these factors varied between students of different 
academic disciplines. 

Hardesty (1980) used a multiple regression analysis of the various commonly used 
predictors including High School Grades in a study of academic success of degree 
students at De Pauw University. A sample of 1750 students entering the university 
over a three year period were considered in the study. Hardesty found much 
intercorrelation between variables - reducing their effectiveness when used 
together. The study showed that the aptitude test gave the best prediction 
followed by the high school examination results. The advantage of high school 
examination results as something which are readily available was acknowledged by 
the study. Similar findings have been reported by others (Jones and Western, 1979; 
Zeidner ct al., 1990). 

Over the years, there were many studies carried out in Australia to investigate the 
value of final year secondary school examination (HSC or its equivalent) as a 
predictor of isuccess at university particularly in the first year The views on this 
by educationists vary quite differently ( Van Helden, 1975; Watkins, 1979). 

In a study at the University of New England, Watkins (1979) found that the HSC is 
a moderately good predictor of university success, particularly in science based 
faculties. In a similar siudy at Wollongong University, Van Helden (1975) found 
that there was very little correlation between the final school examination results 
and university performance for students who started university studies at age 22 or 
over who had obtained the Leaving Certificate under the age of 20. 

Research by Hong (1981) at the Darling Downs Institute of Advanced Education, 
Toowoomba, which made use of multiple regression analysis, investigated 
relationships between academic achievement and personality traits, environment 
and high school performance variables. Correlations between these variables were 
low, and explained only 24% of CPA in Behavioural Science students, leaving over 
75% of GPA variance unexplained. Findings from this work and subsequent study 
by the author (Hong, 1982) have shown that the Tertiary Entrance Score (TES) as 
measured by the HSC results, was a less powerful predictor than the age of subject, 
study methods or environmental variables. 
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In the independent analysis, the multiple regression of GPA with the predictor 
variables ranged from 0.I9I to 0.449 (Hong, 1982). The age variable was found to 
be the most powerful predictor, explaining 20.2% (R^ change: 0.202) of the GPA 
variance followed by environment (15%), study methods (13.6%), TES (6%) and 
personality (3.7%). Personality was the only factor where contribution was not 
significant. These findings are in agreement with many Australian and overseas 
studies and support the view that older age students on the whole are likely to 
perform as well as or better than younger age students. Many other studies (Astin, 
1975; Brockett,1985, Miller, 1970) however, indicate cither negative or in many 
cases no significant relationship between age and academic success. 

Many mature age students had a significant work experience break between school 
and college. This is considered to be as an "asset" to their subsequent studies. 
Surprisingly, however, very little information is available in the literature which 
considers the predictive value of this variable. However, Taylor and McNamara 
(1983) have shown that "word knowledge" score (measure of language skills) end 
number of months in the job are the best predictors of the academic success of 
students in the Civil Engineering Certificate course at Sydney Technical College. 
Due to the heterogeneity of the nature and duration of work experience of mature 
students, the difficulty one has in using and explaining the validity of this 
variable as a reliable predictor of academic success has yet to be established. 

THE RESEARCH QUESTION 

As indicated earlier there is a critical absence of adequate research evidence in 
relation to the academic performance of mature age students undertaking 
professional courses such as Agriculture, Engineering or Medicine. 

The purpose of this study was to verify how the mature age students performed in 
the Diploma of Applied Science (Agriculture) course at the Victorian College of 
Agriculture and Horticulture - Dookie Campus (VCAH - Dookie) compared to their 
younger counterparts. The following were the aims of the study. 

1 to assess the academic performance of mature age students in 
agricultural courses at VCAH - Dookie compared to their younger 
counterparts; 

2 to explore the relationship between the background variables (age; 
work experience; interview scores; and credits received for previous 
studies) and the academic performance of students; and 

3 to identify and appraise the usefulness of background or similar 
variables to predict the academic potential of students admitted to 
courses in agriculture. 
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Source a-A Collection of Data 



Accumulated student records covering a ten year period from 1987 to 1985 (years 
as difrerent strata) were researched in order to extract relevant details about the 
traditional as well as mature age students. Data extracted from the student records 
included details on the age (AGEN), exemptions or credits allowed based on 
previous studies (EXEM), the duration of work experience (WEXP), and the 
interview score (INTS) each student attained before entry was granted. 

More than 60 percent of the students in the composite sample belonged to the 17-20 
year old catergory (Traditional Entry: TE) and th rest were distributed among the 
mature age groups (21 and over - Mature Age Entry: MAE). Among the MAE, 6 
percent of the students were aged 26 plus. It must be pointed out that 3 students 
in this group were in their late 30's. As with similar studies, there was the 
difficulty in obtaining an equal sample of students for the two age cohorts in any 
particular year due to the limited, entry under the mature age category. 

Of all the students sampled, about 37 percent of the TE group had passed HSC and 
the corresponding figure for MAE was 15 percent. A large proportion of the latter 
students had cither unsuccessfully attempted HSC or they appear to have left 
school at the completion of Year 11. 

With respect to the interview score, each student was interviewed at the College on 
a specified date by one of the members of staff. , The score for the interview was 
based on detailed interview scoring criteria developed at the College. During the 
interview, the following aspects were considered: student's interest in the area of 
study, reasons for selecting a course in agriculture, reasons for selecting VCAH 
Dookie as the institution for his/her studies, work experience, and past educational 
history. All thcaC relevant variables were also taken into consideration in 
calculating the interview score. 

The students' academic performance was recorded in the form of a grade attained 
in a selected group of units or subjects. The subjects were chosen to cover the 
different levels of study (less advanced to more advanced) spread through the 
whole duration of the course. 
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The grades obtained by students were transposed into a single numerical score, 
namely the Grade Point Average (GPA) according to Hong, 1982; West, 1985 using 
the following scale: 

Failed and wQrk incomplete (F)=l;* Fail (E)=2: Pass (D)=3; Credit (C)=4; 
Distinction (B)=5; High Distinction (A)=6**. 



Statistical Analysis of the Data 

The SPSS" program was used for the analysis and tabulation of the data- both 
t-Test and Chi-Square Test were applied to assess the statistical significance of 
student variables and achievement scores between the two groups. 

The relationships between GPA and other predictor variables (nai^icly: the age of 
students on entry, work experience, interview score, exemptions or credits allowed 
for past studies) were quantified using Pearson correlations and a multiple 
regression was used to estimate the variance in GPA accounted for by variable(s) 
which showed significant relations with GPA (see Hong, 1982; Watkins, 1979). 



RESULTS 



The Academic Achievement of Students 

Table 1 shows the overall GPA values scored by the different age groups. 
Although the mean for MAE tends to be slightly higher, the difference between t 
two age cohorts was not found to be statistically significant (p<0.05). 



Table 1 Student Performance (GPA) by Category of Entry. 



Entry 


Mean 


Standard 


t- 


TOTAL 




Error 


Probability 


(N) 


TE 


3.37 


0.06 




66 








0.222 




MAE 


3.49 


0.09 


n.s 


47 



TE: Traditional Entry; MAE: Mature Age Entry. Data on nine TE and one MAE 



students were unavailable. 



* Student failed in all work submitted for assessment including failure to 

submit v'ork or part thereof. Students in this category are now graded NN. 

*♦ Grading changed tc Fail (N); Pass (P); Credit (CR); Distinction (U;; High 
Distinction (HD). 
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In addition, there was also evidence to suggest that the performance of the 
two groups was not significantly different with respect to the distribution 
of grades (Table 2). In both groups more than 85 percent of students 
attained GPA greater than 3. It is worth mentioning that 23 percent of 
MAE group attained GPA between 4.0 - 4.9 compared to 14 percent by their 
younger traditional entry counterparts. 



Table 2 Distribution of GPA by Category of Entry. 







GPA Range 








Entry 


2.0 - 2.9 


3.0 - 3.9 


4.0 


- 4.9 


TOTAL 




n % 


n % 


n 


% 


(N) 


TE 


9 14 


48 72 


9 


14 


66 


MAE 


6 12 


30 65 


11 


23 


47 



(Chi-Square = 1.80) not significant. 

Another aspect of this study was an attempt to look at whether the two age cohorts, 
differed in their performance-within a selected number of subjects studied. 
Subjects selected include core units (GRSi); preliminary units (GRS2); advanced 
units (GRS3) and more advanced units (GRS4). Table 3 summarises the student 
performance in the various groups of subjects. It is evident that the performance 
differential between the two age groups is negligible in most cases indicating that 
the MAE performed as well in preliminary as in advanced subjects compared to 
their younger counterparts. 
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Table 3 



Student Performance (GPA) in Various Subject Combinations 



Mean 



Standard 
Error 



2't 
Prob. 



No. of 
Cases 



Subjects 



QRSi 



GRS2 



GRS3 



GRS4 



TE 

MAE 

TE 

MAE 

TE 
MAE 
TE 
MAE 



3.41 
3.61 

3.71 
3.78 

3.73 
3.S0 
3.47 
3.94 



0.07 
0.11 

0.10 
0.17 

0.14 
0.20 
0.13 
0.23 



0.131 
n.s 



0.722 
n.s 



0.328 
n.s 



0.838 
n.s 



45 
32 

44 

27 

56 
36 
14 
6 



MAS 

AET 
AEC 

CR-A 

PA-A 
FA-A 

FA-B 



FA-C 

GM 
ANH 



Notes: 



MAS: Man and Society; AET: Agriculture and the 
Environment; AEC: Agricultural Economics; CR-A: Crops A; 
PA-A: Pastures A; FA-A: Farm Management A; FA-!:; Farm 
Management B; FA-C: Farm Management C; GM: Grazing 
Management; ANH: Animal Health, 
n.s.: not significant. 



Prediction of Academic Performance of Students 



As outlined elsewhere one of the aims of this study was to identify student 
background variables which could be used to identify their potential to succeed in 
a professional course such as Agriculture. In this study the predictive value of 
student's background variables such as age on entry (AGEN); work experience 
(WEXP); interview score (INTS); and past studies credit or exemption (EXEM) were 
assessed. Table 4 shows Pearson correlations between GPA and the four predictor 
variables. 
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Table 4 



Correlations among GPA and Predictor Variables. 



Predictors GPA iNTS WEXP 

AGEN 0.23 0.07 0 21 

WEXP .0.10 0.22- 1 00 

INTS 0.48** 1.00 0.22 

EXEM . 0.04 0.25 -0.06 



P<0.01; study unit (N) = 37 



Of all the subscale variables used, the GPA was found to be significantly related 
to INTS alone which is rather suprising. On intuitive grounds, it is reasonable for 
one to expect some signficant relationship between variables such as work 
experience or exemptions granted and the GPA due to their likely positive 
contributions to students' academic achievement. It is widely believed that work 
experience in agriculture or a related area would be of great benefit in 
professional studies such as Agriculture. 

The data clearly indicate that the age of students on entry has little significance in 
relation to their academic performance. 

It is noteworthy to mention the lack of relationship between INTS and the other 
predictor variables, thus suggesting a direct relationship exists between this 
variable and the GPA. The possible reasons for such relationships were discussed. 

Multiple regression was used to analyse the relative powers of the interview score 
(Table 5) on the student GPA for the different subject groups studied. 

Table 5 Percent variance of GPA of different subject groups and overall 

GPA accounted for by INTS. 





GRSl 


GRS2 


GRS3 


GRS4 


Overall 












GPA 




n=36 


n=25 


n=36 


n=12 


n=37 


INTS 


16.73 


28.77 


18.96 


0.89 


22.65 


F 


6.82 


9.29 


7.96 


0.09 


10.29 


sig 






«4> 


n.s 


** 



Notes: GRSi: core units; GRSj: preliminary units; GRS3: advanced units; 

GRS4: more advanced units ; *p<0.05; <'*p<0.01; n.s. - not significant. 
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The results show that the independent variable INTS accounts for about 23 percent 
of the variance in GPA for the total sample (p<0.01), the prediction was best for 
the student performance in preliminary units of the course (p<0.01) followed by 
advanced units (p<0.01) and core units (p<0.05). 

DISCUSSION 

The statistical evidence on students' entry reported in this study reveals that there 
has been a growing interest among mature age students to enter into professional 
courses such as Agriculture, a trend similar to what has been observed within many 
higher education faculties in Australia as well as overseas (Hore and West, 1980; 
Maeroff, 1975; West et al., 1986). 

The findings of this study show that the mature age students admitted to Diploma 
course in Agriculture performed as well as, and in some instances better than, their 
more traditional counterparts. These results are in line with many Australian and 
overseas studies reporting that older age students are not in anyway lower on the 
academic scale of performance (Barrett and Powell, 1980; Eaton and West, 1980; 
Hong, 1982; Mason, 1989). 

There was no significant difference between the academic achievement of the two 
age cohorts as indicated by the overall GPA figures. Also there was no significan 
difference between the two groups in relation to their performance either in core, 
preliminary, advanced or more advanced units. However, the distribution of GPA 
tends to suggest that the mature age students obtained better grades than their 
traditional counterparts although the difference between the two groups failed to 
attain any level of statistical significance (see Table 2). 

As outlined earlier, a large proportion of the mature age cohort admitted to the 
course at VCAH - Dookie did not have a formal HSC qualification. However, the 
academic performance of these students in the Diploma course seems little affected 
by such deficiencies. These findings are in line with many studies reported in the 
literature (Anderson, 1973; Eaton and West, 1980; Reed and Murphy, 1975; Wilson 
and Lapinski, 1978). This would suggest there are factors other than HSC 
achievement which could decide the student performance at the universities or 
colleges. The variables such as motivation and maturity (Barr' tt and Powell, 1980; 
King and Haynes, 1982); study methods (Hong, 1982; Watkins, 1979); attitudes to 
university (Hong, 1982; Morgan, 1980) have been reported to have a more obvious 
direct link with academic performance. 
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It has often been suggested that students who are highly motivated are likely to 
fare better in the course than poorly motivated groups (Barrett and Powell, 1980; 
Boon» 1980). Walker (1975) reports: 



Undergraduates coming directly from school are given little opportunity to consider whether 
higher education is, for them, a suitable goal, and there is no doubt, that some unwilling 
or uncoomitted students are pressured into higher education by parents or teachers. On the 
other hand, mature students will probably have spent a period in enployment during which 
weak motivation may not have survived. Taking up full-time study as a mature student can 
also involve considerable sacrifice and personal difficulties. (Walker, 1975, p. 10). 

Compared to traditional entry (to a great extent affected by parent, teacher or peer 
group pressure) students, the mature age group entered the course in Agriculture of 
their own accord. It can be argued that these students will be conscientious and 
hard working in their approaches to their self -selected courses which, normally, 
would help them along towards their academic success. 

One of the most valuable aids many mature age students have is their greater 
experience of life and the non-academic world. This would allow them to develop 
a better perception of their study and work which would be beneficial for 
understanding courses like Agriculture. On an average the mature age students 
enrolled for the course at Dookie had over three years work experience compared 
to less than one year for their younger counterparts (Table 6). There is 
considerable evidence of the benefits of work experience on future studies 
undertaken by students in many fields of higher education (Barrett and Powell, 
1980; King and Haynes, 1982; Knights and McDonald, 1978; Walker, 1975). 

Table 6 Work experience (years) by Category of Entry. 



Entry Mean Standard t- 



TOTAL 



Error Probability (N) 



TE 0.51 0.09 

MAE 3.10 0.48 



O.OOO*** 



75 
48 



TE: Traditional Entry; MAE: Mature Age Entry: ***p<0.001 



Knowledge and skills and more importantly the maturity acquired during the work 
period are the main assets the mature age students have and the impact of these on 
education should be that it helps one to do a better job. The mature age students 
have already something to relate the ideas to while the school leavers have to 
relate their ideas to future. 
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People tend to accumulate knowledge and experience, often referred to as 
"crystallised intelligence" (Cattell, cited by Knox, 1977), due to maturity which 
would enhance one's ability to perform better in their studies. The maturity of 
older age students may have been one of the key factors of their success in the 
study of Agricultural Science reported here. It is suggested that mature age 
students will devote more time to academic work than younger age students 
because of greater motivation and perhaps a mature approach to free time outside 
teaching hours (Walker, 1975). From the data presented here it is evident that 
mature age students in the Agricultural course can perform as well as, or slightly 
better in some cases than the younger ones, it is possible that maturity due to age 
(not the age per sc) is a keen factor of their success. This finding is somewhat 
contradictory to those studies (Astin, 1975; Kapur, 1972) which indicated that 
younger students tended to obtain higher and better grades. Miller (1970) 
suggested that any superior academic performance of younger students is not so 
much a function of age as of intelligence and according to him students who enter 
university earlier than their peers are most likely of superior ability. 

Of the independent variables; age on entry (AGEN), work experience (WEXP), 
interview score (INTS) and exemptions (EXEM), the interview score (INTS) was 
found to be the best predictor of academic success in Agricultural Science students. 
The lack of relationship between INTS and other predictor variables emphasises 
the value of the interview score as an independent and unique predictor of 
academic success of these students. 

As outlined elsewhere, the INTS was comprised of the students' background 
information and evaluation of the students' ability for undertaking a particular 
course. The interview for which the student was required to be present at the 
College was not conducted as a simple few minutes face-to-face talk between a 
student and one of the members of staff; rather, it was conducted as an indcpth 
evaluation of students' interest in the particular area of study (Agricultural 
Science in this case), the reasons for choosing both this particular college and for 
these studies, secondary school achievement and work experience. Besides this, the 
interview was meant to record an appreciation of the prospective students' abilities 
or weaknesses, maturity, personality and social skills. In addition to the interview 
the students were also required to sit for an elementary Mathematics test to 
demonstrate their numeracy skills and write a short essay on some specific topic to 
show some indication of their communication skills. 

Evidently, students who score highly at the interview will be more likely to 
succeed in the course. A student who has attained a higher score may have higher 
"attributes" to success compared to those who scored only low scores. 





As pointed out earlier, the academic achievement depends greatly on the student's 
effort and motivation. Although motivation of a student to pursue a course of 
studies is a rather difficult thing to measure, the students' score for the interview 
can be taken as indicative of this variable and this may explain partly its power in 
predicting academic success. 

The multiple regression analysis has shown that 23 percent of the variance in 
overall GPA was accounted for by INTS and it appears that the predictive power 
of this variable was enhanced significantly (p<0.01) when measured on student's 
performance in groups of subjects (see Table 5). The reasons for the differential 
predictive power of INTS on different subject groups warrants further 
investigation. 

Regarding the effect of AGEN on GPA, this finding is somewhat contrary to that 
of another Australian study (Hong, 1982) which showed that of different variables 
studied (namely study methods, TES (Tertiary Entrance Score), personal problems, 
satisfaction with the college, self-concept, locus of control, flexibility of thinking 
and age of students) age was found to be the best predictor of academic 
performance in Behavioural Science students. Compared to the findings in the 
literature showing the positive atrributes of WEXP and EXEM on student's 
academic performance (Barrett and Powell, 1980; King and Haynes, 1982; Knights 
and McDonald, 1978) the nonsignificant relations of these varibles with the GPA, 
as observed in this study, could partly be attributed to the heterogeneity involved 
in assessing the nature and duration of work experience and the types of 
exemptions or credits granted, nc to mention the unevenness of the sample size. 

CONCLUSIONS 

The findings from this study reinforce the conclusions drawn by similar studies on 
the academic performance of mature age students both in Australia (Barrett and 
Powell, 1980; Boon, 1980; Hore and West, 1980 and West et al.,1986) as well as 
overseas countries (Mason, 1989; Reed and Murphy, 1975) that the mature age 
students do at least as well in higher education courses compared to their more 
traditional counterparts. The results of the study reported here confirm the same 
general view and more specifically their satisfactory performance in a professional 
course such as Agriculture. Material presented here does indicate that there are 
good reasons for encouraging mature age entry to other professional courses. 

The academic performance of the students in the Diploma Course in Agriculture 
seems little affected by the students' age or their past academic achievement (e.g., 
pass in HSC). Knowledge and skills and more importantly the maturity acquired' 
during work or otherwise before the commencement of the Course appeared to be 
the main catalysts of student success. It must be stressed, however, the study did 
not show any significant direct relationship between work experience (WEXP) and 
student achievement. 
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This study has identified some of the student variables which seem to be related to 
student success in colleges and universities. Among the variables studied, the 
it^erv-iew scores of the students appeared to be a strong predictor of academic 
success of students enrolled in Agricultural course which compare favourably with 
the ACER-AI/AQ Tests employed, for example, in studo is admitted to Teacher 
Education Courses (see Childs, 1974). 

RECOMMENDATIONS 

In Australia, the need for expansion of the higher education sector has been 
emphasised by the Governments' Higher Education Policy Statement. The 
Governments' commitments to increase student numbers in higher education has 
placed enormous pressure on tertiary institutions to find ways and means of 
increasing enrolments. Presently this has become an issue for survival for 
institutions whose enrolments by school leavers arc declining particularly in 
faculties like Agriculture, Arts, Humanities and Social Sciences. 

In view of the results of the present study, one way of achieving the increase in 
student numbers, particularly in agriculture courses may be by capitalizing on the 
increased demand for these courses by mature age students. Such an approach is 
also in line with the recognition by the Governments' educational policy of the 
importance of lifelong education, and in particular, the need for further education 
and training during people's working life. The Government believes: 

Apart from the projected strong growth in the size of the population aged 25 years and 
over, the proportion of this age group who have completed Year 12 and experienced some form 
of post-secondary education will increase. There will, therefore, be a larger pool of 
people who appreciate the benefits of higher education, many of whom will seek to re-enter 
the system during their working lives. (Dawkins, 1988, p.16). 

The success of any college or university course depends upon the academic 
achievement of students completing these courses. The findings of this study show 
that the mature age students perform very well, if not better than students straight 
from school in agriculture courses despite their very varied schooling or work 
backgrounds. The college administrators could approach the issue of mature age 
entry as a means of combating the falling student numbers in these courses without 
the fear of any compromise being made with respect to the academic standard of 
courses. 

This study has identified the need to investigate and analyse the mature age 
students' "recipe" for success in higher education with the intention of developing 
some of these aspects for inclusion in all student selections. 
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The contribution the mature age students make both inside and outside classrooms 
while they are present at any institution needs to be recognised. The institutions 
must recognize the need for developing ways and means by which the institutions 
and younger students could make use of the mature age students' "crystallised 
intelligence" (Cattell, cited by Knox, ]977) for the betterment of higher education 
in this country. 

Finally and more importantly, this, study has identified the interview score of the 
students as a potential variable to identify students who are likely to succeed in 
professional courses like Agriculture and further research on this aspect may prove 
beneficial not only in agricultural studies but in other professional course areas. It 
would be worth studying the factors which determine the vocational success of 
graduates and examining whether these are detectable at the time of entry to 
higher education. The desirability of developing the interview scores in line with 
other tests, for example, the ACER AI/AQ Test, as a means of identifying 
potential students for professional courses is once again highlighted by this study 
The predictive factors may prove useful on practical grounds, even if these factors 
have no causal significance. 
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SUMMARY 



This paper discusses the current state of Award Restructuring and its 
effect on engineering education and outlines the role the Institution of 
Engineers should play to monitor the quality of the training provided. 
The response of the TAPE and Higher Education sector is discussed and a 
model for the future is predicted. 
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AWARD RESTRUCTURING 

If Australia wants to compete in today's sophisticated international 
market, we should produce quality goods and services and should 
develop a competitive edge over other countries. So far the cost of 
labour and the inefficiency in the production process due to 
demarcation has been a major contribution to the total high cost of 
products. 

Award restructuring is about removing the barriers to achieving a 
smarter Australia. It is about the restructuring of industrial award 
classifications so that outdated, rigid and overly complex classifications 
which limit workers to narrowly defined jobs can be overcome. 

Metals and Engineering industries have taken the lead in this and over 
350 job classifications gave way to broad classifications based on just 14 
skill levels (Appendix 1). The Commonwealth Government, employers 
and the unions are the major players in the process of award 
restructuring. The spinoff to the employee is more opportunity for 
training and a better career path. A person can enter an occupational 
area at any classification level and by successfully completing 
successive courses of training can work up to full professional level. 
Training has become part of the award. Unions involvement in training 
has intensified. 

Award restructuring is expected to restructure rigid and overly complex 
award classifications, encourage skills development, making it possible 
for workers to become broadly skilled, introduce better forms of work 
organisation and encourage cooperation. As a consequence the demands 
on the training authorities are to work with industry to provide the 
training, be flexible about the time and place of training, provide for 
multiple entry and exit points, provide appropriate education and 
training at all levels, make provision for people/ with literacy or 
numeracy problems, make provision for people from non English 
speaking backgrounds, provide training that is nationally recognised, 
provide modular training programs on a competency based system. 

The Institution of Engineers 

The Metal industry award has a big bearing on the career path, training 
needs and the training process within the field of engineering. The 
Institution of Engineers as the body of knowledge in the field of 
engineers, in the past only concentrated on the professional engineers 
and the 4 year degree programs. Accreditation by the Institution gave 
the degree program national and international recognition. This is a 
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power base for the Institution to exert its influence and maintain its 
status as a leader and an overseer of the profession. 

With award restructuring training becoming more and more an award 
matter unions and employer bodies are beginning to exert more 
mfluence in the training aspects. Career path development based on 
continuously acquiring further skills meant articulation from one skill 
evel to another. Institution of Engineers could not afford to any further 
limit their attention to 4 year degree programs. It has become essential 
for them to look downwards. Articulation and credit transfer from one 
level of course to another will be demanded in the future. If the 
Institution of Engineers fails to exert some influence and control in the 

• ^ . ^ whole snd exert some control over the 

engmeering education at a level lower than the professional engineer, 
there is the danger of the Institution becoming an irrelevant body in 
the future. ^ 

It was encouraging to see the Institution, having been passive and 
reac ive in the past, has become active in recent years and has taken 
the lead and played a proactive role. The Institution has opened up the 
membership to engineering technologists and engineering associates 
and formed two societies within the Institution to accommodate these 
two graaes of membership. The educational qualification needed for 
engmeenng associate membership is a two year Associate Diploma. An 
n 1 • « ^ three 

year qualification. It could 

n^nv^T" "u^'"'"- 'he future universities 

providing 3 year Bachelor of Technology courses and the TAPE colleees 
providing 3 year Diploma in Engineering. It will be also possible for 
graduates from 3 year programs from discipline related to engineering 
elgineerinr'" technologist if they are working in the field of 

This change in the regulations wasn't easily won among the 
membership. Professional engineers always felt that "he' term 
fhei? H\.7f "^^^^e'y 'oosely in the community and down graded 
their rightful position as a prestigious profession. They felt 
accommodating para professionals into the Institution will add to the 

for recognising the changing environment in which we live in and the 
necessity for the Institution to change with it. 

Education of Engineering Associates in the Future 

J,I'le,°ri„"'°"'"""-'' " ^"""'"^ " P^j"" ""^^'OP courses for 

engineering associates as part of the metal trades award restructuring 

Over the last two years a national project concentrated on developing 
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material for trade courses related to the metal trades mdustry. These 
trade courses are competency based and modular in structure The 
same trend is carrying on into the associate diploma development. Ihis 
is^o facilitate articulation and a flexible mode of delivery. A standard 
module is in the order of 40 hours duration and an associate diploma is 
Expected to be made out of about thirty modules. TAPE teachers are 
managing this project but the direction is driven very much by 
employer organisations and the unions. By bringing training into the 
industrial arena the training agendas are not necessarily set ^ J^e 
training experts. As regards articulation upward into the Bachelor ot 
Technology or Engineering Degree program the project is working in a 
vacuum. There is no participation in this project either from the 
Institution of Engineers or the Higher Education sector. 

The Institution of Engineers in their publication 'T/te rmthution n:o^ards 
2000' states " The Institution intends to play an active role in the current 
thrust to make Australians smarter' and to achieve restructuring in 

the engineering industry. This restructuring requires provision for 
definition of skills levels for the grades of professional engineer, 
engineering technologist and engineers associate and for the provision 
of opportunity for transfer ("articulation") between levels. 

The Institution of Engineers sees the engineering workforce and 
associate qualification as follows: (Institution of Engineers report on T/te 
Institution Towards 2000', 1990) 

PROFESSIONAL ENGINEER (Four years' full time or equivalent 
tertiary qualification): applies advanced knowledge and skills 
in analysis, science, technology and engineering, management 
and social responsibility, to problem solving and synthesis in 
new and existing fields in research, development, advanced 
design, systems, manufacturing and field engineering and, with 
further formation, to specialist practice or supervision and 
management. 

ENGINEERING TECHNOLOGIST (Three years' full time or 
equivalent tertiary qualification): applies knowledge and skills 
in analysis, scientific and technological principles, management 
and social responsibility, to new and existing technologies m 
standard design, testing, inspection, plant operation, 
manufacturing or field work and, with further formation, 
supervises and manages such work. 

ENGINEERING ASSOCIATE (Associate Diploma): as a technical or 
design drafting officer, applies practical techniques of analysis 
and technical principles, standards and practices and human 
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relations, to new and existing technologies in standard design, 
testing, inspection, plant operation, manufacturing of field 
work, and with further formation, supervises and manages 
such work. 

TECHNICIAN (Advanced Certificate): applies technical 
principles, practices, techniques and human relations skills, to 
activities which include for example: high level manual skills, 
fault diagnosis and related tasks, in a workshop, laboratory, 
office, field or operations function and, with further formation, 
supervise such activities. 

TRADESPERSON (OR EQUIVALENT) (Certificate): applies theory, 
practice and human relations skills to the practical activities of 
a trade or an equivalent occupation in a workshop, laboratory, 
field or operations function, and, with further formation, 
supervises such activities. 

If the Institution is to continue to be responsible for the maintenance of 
professional engineering standards it will need to take two radical steps: 

to extend membership to other key members of the engineering 
workforce as a means of recognising their acquisition of a standard 
of education appropriate to the position held, and 

to satisfy itself that credit granted is appropriate, thereby ensuring 
that the standards of technological knowledge set for the various 
membership grades are maintained. 

The Institution is in the process of achieving the first step but has not 
done enough as regards the second step. 

The Institution sees the future of articulated education in engineering 
as shown in Fig 1: 
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SCHEMATIC ARTICULATED EDUCATION STRUCTURE 
SHOWING QUAUHCATION LEVELS AND PATHWAYS TO 
PROFESSIONAL ENGINEER 
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Fig 1 

(The Institution of Engineers report on "The Institution Towards 2000", 1990) 

Reaction of TAFE and the Higher Education Sectors 

As mentioned before the TAFE sector is currently helping industry and 
the unions in a TAFE Engineering Technician and Engineering Associate 
National Curriculum project. With the threat of more private providers 
entering the training market TAFE is keen to expand its coverage. TAFE 
intend to cover the technologist category by offering a Diploma in 
Engineering at TAFE Colleges. Such development has already started in 
Victoria. I believe TAFE has the support of the Metal and Engineering 
Workers Union in this matter. The Higher Education sector is keen to 
get more share of the training dollar and so is mounting Bachelor of 
Technology courses. The Institution of Engineers is publicly silent with 
regard to its preference in this matter. However according to the 
Institution any approved three year course will be acceptable for 
membership as a technologist. 

The Technician and Engineering Associate National Curriculum project 
hopes to achieve a National Curriculum for Advanced Certificate and 
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Associate Diploma in Engineering. The articulation from Certificate to 
Advanced Certificate and to Associate Diploma will be one of their 
prime considerations. At present, they hope to introduce such a 
curriculum in 1993 although I suspect it will take longer than planned. 
It is regrettable there is only limited amount of discussion between 
higher education and TAPE. The higher education sector does not seem 
to have a genuine interest in the TAPE sector. It is the old story of "you 
tell me what you've got and I will tell you what articulation you can 
have". The thrust of the Commonwealth Government is not received in 
the spirit it demands. In the future I believe credit transfer and 
articulation will become the right of the student and the students are 
going to demand it. If the teaching institutions want to reduce 
government interference it is time they woke up and took heed of the 
message. 



Model for the Future 



I believe the future model for .articulated engineering education will 
take the form as shown in Fig 2. 
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Some aspects of the model for noting are as follows: 

a) Entry requirement - The model should be flexible enough to 
cater for multi level entry. In the future the sources of student will 
be varied It will be better to define the required competencies at 
each level and check the applicant for those c< mpetencies instead 
of defining formal qualifications. 

b) Articulating from Trade Certificate to Upper Level - There 
is a gap as regards mathematical and scientific skills to be filled 
before students from trade certificates can progress further 
towards associate diplomas. This has to be overcome by bridging 
units which will make the duration longer. 

c) Articulation from Associate Diplo na to Bachelor Degree 
Programs - The credit received shoull be in such a way that the 
duration of the degree program should be reduced by at least a 
year or two. It is not good enough for the Associate Diploma to 
receive credit transfer at random in the Bachelor program without 
any net reduction in the duration of the program. 

d) Broadening of Skills - Possibilities should be created for 
broadening of skills rather than acute specialisation. This could 
result in less risk inbuilt in to the engineering project. The 
Institution of Engineers in their publication 'Art you at ^sk?' states 
fragmentation of engineering courses as a cause for increased risks 
the engineering profession face at present. (See Fig 3) 

An engineering project generally consists of more than one 
discipline of engineering. More compartmentalised is the 
engineering education less will be the understanding of each other's 
discipline and the element of risk will be higher. 
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CONCLUSION 



Articulated education process is part of the award restructuring going 
on at present. To the educators it is a challenge they should grasp at 
without delay. In the future it will be a right of the student and the 
students are going to demand it. 

Training has become an industrial issue. There is a danger of non- 
experts such as unions and employers' officials will drive the agenda 
which may compromise the quality. 

as The Institution of Engineers which has a 

fa\7'?hnlif !'l '" for education and training 

sake should take more interest in education as a whole rather than 
concentrating on bachelor degree programs. 

JT, TAPE and Higher Education at present with 

regard to articulation is at less than desirable level. There is a need for 

hlZr h"^^ ""^ " is necessary 

artStion '^^'^"""e'' 'o facilitate 

In the future models for articulated engineering education there should 
Multi level entry and exit points. 

Credit transfer should result in actual reduction of program time. 

I'lw/''?'^ P'"?'"" '° sap existing in mathematics and 

Soma Z. ''''' '° "P ^^^'>"^ 

encoSd."^ '° 'he different disciplines to be 
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ABSTRACT 



Dawkins initiated higher education revolution in Australia has not 
only induced major organizational changes through institutional 
amalgamation but has also strengthened rational resource planning 
and management. The relative funding model and the imminent 
release of a space allocation model by DEBT are examples of such 
future directions. The formulation of space planning model for the 
Unified National System of Australian higher education In turn 
induces a need at the institutional level to develop appropriate 
decision support systems for the allocation of capital resources to 
academic organizational units in addition to the establishment of 
appropriate mechanisms for the monitoring and evaluation of use of 
existing spaces (utilization studies). This study reveals that space 
planning models can be constructed with built-in space utilization 
standards so as to not only permit more optimal space usage but 
also to provide a vehicle for the planning of the acquisition of 
additional building spaces and the relative priorities for the same 
across academic (and indeed non-academic) organisational units. 
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1. INTRODUCTION 

Australia is moving towards a more rational basis for the planning and 
allocation of higher education capital resources. In this environment, it is 
important to analyse and develop various space ujlisation and management 
techniques which can prove useful for purposes of capital planmng in ternary 
education. 

In 1989, the Department of Employment, Education and Traiimig (D^. ^ 
Australasian Vice ChanceUor's Committee. Austrahan Committee of Directors 
and Principals and the National Board of Employment, Education and Trainmg 
established a joint working party to develop an information management 
system for Space Planning and Management in Higher Education. Dbbi 
(1990) summarises tiie purpose of tiiis system as follows: 

* To facilitate instihitions to maintain and analyse data relating to space 
management and planning for educational and support area needs. 

* To provide DEBT witii additional information to develop a ^ , . , 
comprehensive picture of the type and quality of space withm the higher 
education system and in assessing individual capital bids. 

The aims of this paper are to examine tiie development of a space planning 
model in the Australian context and, to provide an overview of space 
management in overseas tertiary education instihitions. 

2 SPACE UTILISATION AND ALLOCATION IN OVERSEAS 
TERTIARY INSTITUTIONS 

2.1 The United States 

Much of the development work of space utilisation and space allocation 
in higher education was initiated in the United States QJS). Doige 
(1974) notes that tiie first space utilisation stiidies dated back to 1916 in 
America when the University of Iowa reported that it could manage only 
35 • 50 per cent utilisation. 

Fundamental to die development of rational space management 
techniques is tiie maintenance of a detailed up-to-date space mveritory. 
This seems to be accepted by many American Universities and Colleges 
which hold fairly comprehenswe space inventories as an adjimct to 
physical planning. Agio (1978) suggests that the existence of an / 
adequate space management information system m tiie US may also be 
due to ttie initiatives of the US Office of Education which conducts 
surveys on institiitional physical facilities tiirough tiie HEGIS program. 

The existence of a comprehensive and compatible data base ki tiie US 
has generated inter-college exchange of space information. These 
inter-instimtional comparisons have in tiim provided a basis for tiie 
development of space standards relating space to programs. In ws 
wider usage, space standards as applied by tiie American space 
managers refer to ttie following three parameters: 

(a) The unit area assignment per student station. 

(b) Room period utilisation which represents the percentage of hours 
each week a roon is vaed in proportion to tiie total academic 
week. 

o . (c) Stiidcnt station utilisation which indicates tiie proportion of seats 

ERJC occupied when a room is in use. 
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A comparative space study by the University of the State of New York 
(undated) indicates a certain degree of uxuformity in space standards 
across American tertiary institutions. This is evident fiom the following 
comparisons of standards for room availability (in hours per week) and 
percentage occupancy (prescribed student^station utili' don) for 
selected room types operative in the states of Illinois, . iana and Iowa 
(Table 2.1): 

Tabto 2.1 

Space Utilization Standards and Factora 

llllnolt Indiana Iowa 

R OOM TYPE hr/wk %occ. hr/wk %occ. hr/wk %occ. 

'^<assroom 30 60 30 50 30 60 

Latxyatories 

-Agriculture 20-24 80 )2o )75 20 80 

-Engineering 20-40 80 ) ) 20 uO 

Some US higher education institutions, particularly those in the state 
unhrersity system, utilize space standards on a formula basis to allocate 
institutional space resources (Agro, 1978). This begs a good question: 
what space allocation techniques are used in the US higher educational 
systems? 

According to Wood (1970), the oldest and most elementary approach 
"was to ask the Dean of a college or Head of a department to estimate 
how much additional space would be needed for a certain increase in 
the nunriber of students". This method gave answers which were 
"obviously in error on the high side". 

A second "old method" is a statistical approach which is based on tha 
number of assignable area per student needed for various room types. 
This method is subject to error too since it tends to perpetuate past 
errors and inefficiencies (Wood, 1970). 

A more "modem" approach called the Drexel method was subsequently 
developed. It is a time-tabling system which fizstly establishes the 
number of classes, frequency of meeting, and length of each meeting 
and then creates hypothetical room schedules. The major limitation in 
this technique ia that it does not provide the educational admkustrator 
with a space allocation model but a simple centralized time-tabling 
procedure. 

Another method for projecting physical facilities which was developed at 
the University of niinios by Bareither and Schillirt^er (1969) is the 
"Numeric Method". This space allocation model is more sophisticated 
and of greater utility than the previously discussed techniques for 
physical facilities planning. 

The Numeric Method can be adequately illustrated by considering an 
example of one category of space, namely, classrooms. For example, 
suppose a hypothetical subject Education 1 with an enroknent of 100 
students requires classroom attendance for 3 hours per week, then this 
generates 3 x 100 = 300 weekly student contact hours. Further, assume 
the following space standards for classrooms: 

* Square metres per station « 1 .5 

* Hours per week classrooms are used := 30.0 

* % of time each station Is occupied 

when the classroom is In use - 60.0 
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Then the area required per weekly student contact hour is 1.5/(30 x 
0.60) and hence the total area required as a result of enrolments in 
Education 1 is 300 x 0.0833 » 28 square metres. Such calculations can 
be performed and aggregated for all subjects offered by a teaching 
department to generate that academic units requirement for teaching 
space. A basic limitation of thi. method is that it does not specify the 
number and size of classrooms that should be allocated to the teaching 
department. 

The US has undoubte<ily been in the fore-front in the dovelopnient of 
space utilization and physical facilities planning models for tertiary 
education institutions. It will become evident in the subsequent 
consideration of building space planning models in the United Kingdom 
and Australia, that educational administrators in these countries have 
tended to adapt and build on the pioneering studies commenced in the 
United States> 



The United Kingdom 

Grace Kenny (1977) indicates that the impetus for space utilization 
studies in higher education in the United Kingdom began to gain 
momentum during the middle to the late 1960's when the universities 
and colleges came "under considerable pressure to accommodate the 
result of the post-war baby boom". Musgrove (1974) believes that this 
concern with space management in Britain grew to prominence in 1967 
when the committee of Vice-Chancellons and Principals commissioned a 
space utilization study. This study showed very low utilization levels 
and a large variation in standards of operation at the 47 universities 
surveyed. 

In the United Kingdom, the Department of Education has sponsored 
space utilization studies as a means to enhance effective management of 
institutional accommodation. Further, Rawlinson (1977) states that the 
UK Department of Education has been encouraging tertiary institutions 
to undertake their own utilization studies so that their proposals for new 
buildings can be supported by factual data. This poses the, question: 
how is the actual institutional space requirement determined in the 
United kingdom? 

The Department of Education and Science Design Note 8 (1972) details 
the space allocation "model" used to calculate gross floor areas 
required for the expansion of physical facilities in Polytechiucs. The 
model for determining space requirements for Polytechnics is a simple 
one; it assumes that space allocation is a function of types of courses, 
numbers of students and space standards stated as an area allowance 
per full time equivalent student. This approach is, therefore, very simUar 
to one of the "old methods" of space allocation utilised in the US, as 
discussed in the previous section. 

Thus much work has been undertr n in the UK on aspects of space 
utilization in higher education. The British studies have largely been 
directed at increasing utilization of existing teaching space and not 
towards the development of more effective models for space allocation 
within institutions; only macro-models have been developed to enhance 
inter-institutional resource allocation with very limited capability for 
intra-institutional space allocation. 



It is contended that this emphasis on space utilization may be mis- 
directed since, a particular academic urit's under-utilized capacity 
could be due to declining enrolments rather than inefficient classroom 
scheduling. Ip this regard, space managers can be guided by the more 
balanced approach provided by the US specialist in the field to the two 
important dimensions of tertiary education accommodation planning. 

3. SPACE MANAGEMENT IN AUSTRALIAN COLLEGES 

Sharma (1982) undertook a survey of resource management in the former 
Austrahan CoUeges of Advanced Education. The foUowing summarizes the 
salient results of the data analysis from that study on space planning. 

analysis of the survey questionnaire indicated that between 1978 

^Jl^jiEl^^^'®??'**®^^ e?' responding coUeges experienced 

diminished capital fundmg, 27 per cent were in a stationary state and only 14 
vScSr^nlSfr? 3 '^e^i.inc/ement in their budgets for buUding projects. 
.lu« ^ il2*"°Y * ^Srhly constrained resource situation in 1991 

with ...an additional $320 milhon would need to have been invested in 1991 fin 
the state of Victona) to accommodate actual enrolments in that year"; it is 
hence evident that a shortfall in higher education capiial funds has continued 
m Australia. 

Sharma's study though dated, was undertaken at a time of highly consti tained 
capita fimding for Australian CoUeges which is similar to the current situation. 
Despite this fact only five percent of the respondents utilized a rational 
approach to the allocation of teaching space. Nevertheless, many respondents 
have developed sound management principles and procedures to promote 
efficiem utohzation of existing institutional spaces. In fact, some institutions had 
made such progress that they were on the threshold of developing 
mathematical models to achieve a better internal allocation of spaces. 

Table 3.1 indicates the degree of progress achieved by the former CAEs in the 
effective adinmistration of institutional accommodation. The data shows that 82 
per cent of ttie respondents annually review space requirements for their 
college. ]n tmes of severe shortages, such a regular assessment of the total 
accommodaf on needs of institutions become essential for survhral. For 
mstance, a variation in student composition over time could demand the re- 
adjustirient between bmlding space types. Further, such a mview would assist 
colleges m the preparation of submissions to exterr.al authorities for additional 
xunds for building projectss. 

Table 3.1 

Space Man agement In Australian Colleg Bs 

Ann..<,ih.D > t, Percentage of Respondents 
Annually Review Space Needs 82 

Maintain a Space Inventory qq 

Regularly Monitor Space Utilization 70 

Centralized Time Tabling 

• of all teaching space 50 
- for lecture space only -I y 

• other teaching spaces 29 
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Since 1978, the then the Tertiary Education Commission beg^ an annual 
coUection of space inventory information from Austrahan CoUeges. Therefore, 
it was not surprising that 86 per cent of respondents niamtam a space 
inventory. However, it seems that the stationary state fimdmg sihiation 
prevailing at the time had induced many coUeges to monitor and mcrease the 
utilization levels of their building spaces. For example. 70 per cent of 
responding coUeges had engaged in a regular momtonng of institutional space 
utUization whilst 96 per cent employed some form of centralized time-tabling 
system for teaching spaces. The significance of a time-tablmg system is that 
one of its major aims is "to improve utilization of general teachmg spaces 
(Rawlinson. 1977). In addition to the implementation of a time-tabling system 
for teaching spaces, the respondents indicated the employment of the 
following management control devices in an attempt to mcrease the overall 
utilization of the building spaces: 

(a) Increasing after hours space usage. 

(b) Annual review of space utilisation. 

(c) Promoting off-campus studies. 

(d) Analysing request for specialist space in terms of the department's 
utilization of existing space and rejecting requests where low usage of 
similar facilities exist. 

(e) Retaining central control of general purpose teaching spaces. 

(f) Spreading classes as evenly as possible tiuroughout tiie week. 

(g) Consolidating of small classes. 

(h) Encouraging students to use under-utilized teaching spaces for private 
study during times when tiie rooms are vacant. 

(i) Encouraging extra-curricula community activities on campus. 

(j) Spreading load to evening sessions for part-time students. 

(k) Conversion of spiecialized space which is under-utilized to otiier space 
types which are in demand. 

Since only a small proportion of respondents utilized a rational approach to tiie 
allocation of college building space, it would be informative at this juncture to 
consider some of the correlates of colleges' accommodation. In addiUon to 
collecting data on staff and student statistics, Sharma's survey questionnaire 
sought the net assignable instructional area (in square metres) from each 
college. Table 3.2 specifies tiie Pearsonian Coefficient between net 
institutional spaces and such variables as student enrolments and staffing for 
responding colleges. 

According to this tabulation, tiie net instructional area is strongly correlated 
with Equivalent Full Time Student (EFTS - where full time students count as 
one and part-timers as a half) Enrolment (r = 0.84); it is even more closely 
associated with tiie total academic staffing of tiie colleges (r 0.87). 
However, in view of tiie association between these three variables it is 
necessary to test, by the application of multivariate statistical analyse, whether 
a spurious element exists in the correlation matrix. Computation of Partial 
Correlation Coefficients indicate tiiat the correlation between net instructional 
area and academic staffing is tnie. The correlation between net teachmg area 
and student enrolments is. however, spurious. 
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Table 3.2 



Correlates of Net b ulldiriQ Space (n^ \ in ^AFg 
Building Space ^ ^ 1^ 

Instructional Area 

-& EFTS Enrolment (Int) .599 .836 12 

-& Academic Staffing .749 .366 12 

^f^SUS^ ^ appears to be necessary to investigate the problem 

of 'multicollmeanty" between these variables, the Pearsonian and Partial 
SS^T?^ , between student enrolment (x), staffing numbers (y) 

and msttutional building space (z) suggest that the empirical model of 
association is probably x -> y -> z. 

SJSr^.,;/®"^^' indicated that "the avaUable (AustraUan) 

literature on facilities utilization measurement is relatively sparse". There is a 
need for greater institutional research efforts in Australia within the field of 

education space planning aiid management. Lagunzad has shown that 
the space planning techmques developed in the higher education sector are 
equaUy apphcable to the TAPE sector (the AAIR which represents interests 
across ttie whole spectrum of Australian tertiary education be it TAPE 
polytechmcs, coUeges or unhrersities wiU try to fiU the gap of this area of 
institutional research). Clearly, institutional researchers wittiin the Australasian 
region need to make greater efforts in not only undertaking developmental 
fiS!^ ^f^u planning and management but also disseminate tiie 

results of their mvestigation ttirough paper preser^tation and pubUcation. The 
Lagunzad study further suggests that Sharma's study is of contemporary 
mterest to tertiary education resource planners. 



^E\^S^i^Aei^^JiJ^ THE ALLOCATION OF 

The empirical study of Australian colleges revealed a general lack of utilization 
of cornprehenswe aijalytcal techniques for planning instituutional resource 
allocation (Shanna. 1982). Similarly, tiie study of resource managemerrt 

m«S)!H!Jfn«S!?ri fl" "^J^^^ tertiary education organizations, rei^aled some 
methodological flaws; for example, thd models utilized in these institutions 
were oflen ^jomted and lacked adequate integration. Even DEET's space 
plamung and management system appears to be heading in the direction of a 
highly aggregated macro model which wiU simply allow a certain assignable 
ajea per equnralent M-time student units by dtecW White^cTam^ll 
L^n^ii j?f J^f..^^,^ fj establtehing inter-institutiorml priorities for space 
allocation withm tiie Unified National System of Australia's higher education it 
IS unlikely to be suitable for intra-institutional building resource plS The 
pr ent section aims to traverse these.problems, by developing a more 
teacS?j!Stir ^ ^ allocation model in respect of 

addition to clearly indicating the inter-relationships between pertinent 
^J^^®Mh® resource allocation model should exhibit tiie following 



I^® ^^®^j!!°"^f ^ ^""P^®' resulting in broadband grants to teaching 
making to tiie lower levels of tiie organisation. 
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Cb) The model should be based on statistics which are accurate and valid 
in terms of indicating comparative demands for resources. Since a 
primary function of higher education is to provide tuition to students, the 
class contact hour would be a fundamental measure of resource 
demand; space related to other missions such as research would need 
to be identified separately. 

(c) The model should take cognizance of as many of the real variables of 
the teaching process as possible. 

fd) The model should incorporate a feed back process which will permit 
assessment of the efficient utilization of resources and promote 
accountability to the tax-payer; in actuaUty this is not a charactenstc 
that can be designed into a mathematical model, but is really a part of 
the management information system of the institution. 

College students and staff require adequate accommodation in order to 
participate in academic activities. The large capital mvestment by the public 
ki providing the requisite site and buUdings necessitates a sound basa for 
establishing the demand for institutional space and its efficient utilization. Tlu^ 
section describes such space projection models which mtegrate with student 
forecasting techniques as part of a comprehensive institutional decision 
support system. 

As indicated earlier, one of the most sophisticated space aUocation technique 
constructed and utUized in overseas instihitions is Bareither and SchUlmger s 
"Numeric Method". To achieve a more generalized statement of the 
techniques and its effective integration with a possible student projection 
model developed by the instihition, the Numeric Method is re-formulated as 
follows: 

Let the number of weekly stiident contact hours generated by enrolments in 
subject i be WSCHi and denote the pertinent space standard for the 
programme by Si (m^per station), hours per week the room is used by H ^d 
5ie percentage occupancy of the station when the room is utilized by O, then 
the total usable floor area required to teach all subjects offered by the 
department is given by 

lO^WSCHiSi . , 

0.1 

i iro 

The Numeric Method of teaching space allocation has several Iknitatiora 
which diminish its utUity. Firstiy, the technique does not expUcifly provide for 
the differing spatial requirements for the variety of teaching modes use m 
tertiary education. Further, academic activities often dernand ancUlary 
functions which are not considered in the above model; for mstance, chemical 
laboratories require additional space for the storage of equiprnent and 
consumable material. Anderson and Hoadley (1973) recognizing these 
problems effected appropriate refinements to the model; it wUl be useful at this 
j\mctiire to consider this revised Numeric Method. Denoting the parameters as 
follows: 

?^ = Percentage of total departmental weekly student contact hours taught in 

space type m 
am - ancillary space factor for space type m 
Sirt = space standard (m^ per station) for space type m 
H = total hours per week the room is available 
f = percentage of room periods utilized (firequency factor) 

ivo 



then the total net area required by the academic unit of space type m is 
specified by: 

102 ( WSCHi) PmanjSn, 

An = 3.2 

i H f 0 

The above models promote efficient usage of building space by incorporating 
assumed utilization levels. 

Although the Anderson and Hoadley model provides significant improvements 
over the Numeric Method of space allocation, it has certain constraints. 
Firstly, the technique assumes that the percentage of teaching carried out in a 
particular space type is stable firom one year to the next and can, ttierefore be 
estimated firom historical data. In practice this room loading factor is likely to 
vary with changes in curriculum and teaching mode employed by the 
functional unit. Furtiier, both the Numeric Metiiod and its above variant do not 
output the actual physical facility required in terms of number of rooms of 
certain capacities. These difficulties are surmounted in the space r*?. r^cation 
system developed below (Sharma, 1982). 

As indicated earlier, any resource allocation technique should recognize that 
the number of teaching groups is not continuous but integral. Thus, denoting 
the enrolments in subject i by SE|, optimum class size for teaching model m by 
cm and weekly prescribed contact hours for subject i under teaching mode m 
by wpmi, tiien the number of m type instructional rooms of size cm required is 
specified by^ 

lo"* SEi 

Nm = ( ) wpmi 3.3 

H f 0 i cm 

In general N^ will not be a natural number but will have an integer 
component, I plus a firactional component d, tiiat is, 

Nm = I + d 3.4 

Therefore, the institution is faced witii the following practical alternatives: 
either (a) allocate G + 1) rooms of type m to the teaching unit, or (b) allocate 
I rooms of space type m to the fiinctional group and permit it to share its 
firactional requirement d with other units which have tiie requisite under-utilized 
capacity. The net total area of space type m allocated to the academic unit is 
given by 

Am = NmPmamSm /lOO 3.5 

where and s^^ have the same physical meaning as in equation 3.2 above. 
Algorithms 3.3 and 3.5 together with a student load plaiming model represent 
an integrated model for allocating building space to the teaching units in order 
to permit them to execute their necessary academic programmes. 
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1 This of course assumes that rooms corresponding to the optimal class 
size will be provided despite the fact that actual class size may fluctuate 
about this figure in accordance with subjepi enrolments. 



It is contended that the above room/space allocation model overcomes some 
of the problems inherent in the Numeric Method and its variant. However, the 
former model has certain limitations which need to be counteracted. The 
basic problem with the technique developed here stems from the fact that the 
weekly prescribed contact hours wpj for each subject generally represents 
sta^student contact time only. Therefore the rootn/space allocatigp system 
developed above does not make any provision for non-timetabled ^ student 
load. This difficulty, however, can be surmounted by including the non- 
timetable contact hours in the Subject Master File, as separate and distinct 
figures from the actual stai^student contact data; equations 3.3 and 3.5 may 
then be applied to this information to output the space requirement generated 
by non-timetable student load. 

The above model development specifies the timetabled and non-timetabled 
teaching spaces requirements of academic units. However, in practice the 
organisational units make other demands foir building spaces including higher 
degree, staff research and staff accommodation. These matters are 
considered below. 

Higher degree research students require space equivalent to the staff offices 
(in addition to learning spaces identified above); in general, what is required is 
a private study carrel for students. In some cases, such stations are provided 
in a central library but in others, the academic organisational unit needs to 
provide the required area within its own space allocation. Space standards for 
this facility tend to vary but my experience at indicates that 5.5 metres 
per EFTSU would appear satisfactory. 

In practice, academic organisational units have a research mission in addition 
to teaching. Such space needs to be planned on some rational basis. A 
method using either area per higher degree research student or per academic 
staff member could prove useful. For instance, when I was workkig at RMIT, it 
was assumed that approximately half the full-time academic staff will be active 
in research and an area allowance of 10 square metres per active staff 
member was made for purposes of personal applied research or staff 
development activities. 

Staff accommodation also needs to be provided for academic organisational 
uiuts. Most academic staff office plarming models use a student/staff ratio 
model to estimate projected needs for equivalent full-time academic staff and 
other staff requirements for teaching units. An area allowance per staff 
member is then used to quantify the staff accommodation requirements of the 
academic organisational unit. Most such models are variable in nature, that is, 
they assume that the staff accommodation area is directly proportional to full- 
time equivilent staff. However, the RMIT model has both a fixed and a 
variable component to it. It provides a fixed area of 35 square metres per 
academic organisational units for purposes of provision of reception area and 
the like for the teaching unit and as associated with the establishment of the 
office of die Head of Department, li is further noted that the RMIT staff 
accommodation model provides 3 square metres per full-time equh^ent staff 
for purposes of ancillary spaces (such as required to house staff equipment 
and storage requirements). 
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2 This -irises in situations where students are required to undertake 
o essentially non-supervised activities in addition to normal staff/student 

ERIC contact hours. For instance, students may require computation rooms to 

complete assignments or projects. 



In non-acadeimc organisational units, the space needs arise from essentiaUy staff related 
activities including office requirements, associated storage space and area reauired to 
house office equipment. Staff accommodation can be estimated in a sinular manner to 
that described above for academic staff. Storage and equipment requirements can best 
^f^fn??^^^®*^ «^*e^?wmg the head of management units and making a satisfactory 
ot T Ground rules can be developed for the latter, for example, 

at one tertiary institution a standard three square metres was permitted for each personal 
computer station m an office. 



5. CONCLUSION 



nf f f to n ^ pressures facmg AistraUan Higher Education wiU mean increased 

need to plan me allocation of buildmg spaces more effectwely as vireU as, carefully 
monitor the utilisation of easting spaces. With the advent of the DEBT Space Planning 
and Management Statistical CoUection, there is increased accountability by institiitions to 

^^^^ resources. In recent times the grovirth in 
student load m Australia has mcreased much more rapidly than the avaUable spaces in 

ldSo^?n*^l°Jf ■ over^nrolment'sihiation in most hi^he? 

education institiitions in 1991 means that greater pressure wiU be exerted on Sie existina 
buildmg space available to institiitions. me exi&ung 

The DEBT Space Planning and Management Model (SPAM) vviU only provide a macro 
nf S?'!„S°'^ T*®'" " ^^£r^ ^ appUcable only at a broad level and for purposes 
^ comparisons. However, such a model is not comprehensive enough 

ln2^rl^^*°l?"«°***°" ^ particular institiition. For instance, it is unlikely to 
output the usable floor area required for staff and accommodation, research, teaching 
spaces by type, non-timetable spaces and ancillary space for each academic 
orgamsational unit. Therefore, institiitions wiU need to develop a more comprehensive 
model for the allocation of building spaces to the academic aSd adminisS 
organisational units. The work undertaken in such decision support systems in the 
Umted States and at EMIT will provide significance guidance in mS^^Ser F^fter 

Jll^/Jn ^^T.".^ ""^^^ " ^ ^° ^ °^ assistance in Sul^ 

SS^?o"^ to convert area requirements into the number of physical rooms 

required for teachmg and research purposes. 

f™f investigation of space planning models include empirical stiidies to establish 
space standards for the research mission of higher education, demands for non-timetable 
spaces and stiidies which assist in further refiiSng decision support s^ten^fo? tf^ 

tf« ?f,S?rH°MT"^'i^c ^^^S^i ^"^^ °^ research efforts by members of 

the Unified National System and the advent of DEET's SPAM efforts, there is Si mSent 

?esl'lchTo^S2^^1f ^^^^^^ associated with higher education research Such 

^ undertaken as a matter of priority so that the proposed DEBT space 
allocation model can be discussed with adequate rationality. 
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PLANNING AND TOTAT. QUALITY MANAGEMENT 

Raj Vasudeva 
Royal Melbourne Institute of Technology 



Introduction 

A plan, in its very basic form, means a scheme for accomplishing a purpose by 
a proposed method or a scheme drawn before hand. Universities in Australia, 
and overseas, have been involved in some form of planning for a considerable 
period of time. Much of the recent thrust in this area has been in response 
to the need to establish educational profiles, as instituted in Dawkin's White 
Paper of 1988. Successful planning requires measures of parameters of interest 
and clear objectives. Principles of Total Quality Management (TQM) and 
Quality Function Deployment (QFD) can assist in developing objectives and 
measures. Furthermore, resource and strategic planning areas which require 
focusing can also be identified. 



Purpose of a University 

It is proposed that the main function and, hence, the mission of a university 
today can be broadly sub-divided into three main categories: 

• As custodians of knowledge, which has been accumulated by people over 
the centuries. Knowledge by its very nature is cumulative. The 
university staff add to this knowledge by research (pure and applied ) and 
scholarship; 

• Training people to become technicians, practitioners, scholars, researchers 
and worthy citizens; 

• Transfer technology and knowledge through staff and stude its to industry, 
business and community for the benefit of the individuals, companies and 
society at large. 



Having established a mission for the universities, the senior staff need a vision 
of what they want their organizations to look like in 10 +0 years. 
Furthermore, there is a need for a means to achieve this irussion. 

3. Total Quality Management and Quality F unction Dep loyinent 

More and more companies in Japan, United States and Europe are working 
towards transforming themselves into mor(^ efficient and competitive 
organizations. This is being achieved throJigh the fourteen points of TQM 
(Deming - 1982) which can be summarised as follows: 

• Create constancy of purpose towards improvement of product and service 

• Management must awaken to the challenge of change and accept 
leadership 

• Build quality into the product at th ; design stage 

• End the practice of awarding business on the basis of price tag alone 

• Improve constantly and forever the system of production and service 

• Institute training on the job 

• Institute leadership and supervision practices 

• Drive out fear, so that everyone inay work effectively for the company 

• Break-down barriers between departments/sections/units 

• The bulk of the causes of low productivity belongs to th<j system and, 
thus, lies beyond the power of the v/ork force 

• Eliminate management by objectives 

• Remove barriers that rob people's pride of workmanship 

• Institute a vigorous program of education and self-improvement 

• The transformation to the new philosophy is everybody's job 



ERIC 



17G 



QPD was first introduced by Akao in Japan in 1965 (Mizuno and Akao - 
1978), and is basically a methodology for translating a vision into measurable 
objectives and strategies. More recently King has adapted this approach to 
western work practices (King - 1989). Fundamentally, QFD consists of a 
number of Techniques wWch can be easily applied in manufacturing, service and 
other industries. These techniques can be summarised as follows: 

• Affinity Ch?rts 

• Inter-relation Digraph 

• Tree Diagrams 

« yVrrow Diagrams 

• Matrix Charts 

• Matrix Data Analysis 

• Fault Tree Analysis 

« Process Decision Program Chart 

• Matrix of Matrices 



QFD approaches planning in a phased fashion: 
e Organisation 

• Description 

• Breakthrough 

• Implementation 
<« Analysis 



What is the Prflsent_Situ ation of Universities Today ? 

One of the major difficulties faced by universities today is that our total 

operation has become more complex. Some of these complexities arise because 
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cf market forces, many are self-generated while others are unnecessarily enfoxced 
upon us by State and Federal (Governments. Some would argue that many of 
these con.pl8xities do not 'add value' to the final ^goods and services' when you 
examine these from the client's perspective. 

Some of these complexities can be summarised as Mows: 

• Higher Educatio- Contribution Scheme (HECS) 

• Issues of Equity 

• Education Profiles 

• Over-Enrolments 

• Over-Crowding 

• Lack of Resource? 

• Full-Fee Paying Overseas Students 

• Safety Issues 

• Industrial Issues 

• Shortage of Well-Qualified Staff in Some Areas 

• Salary Parities with Industry 

• Student Issue? 

• Lack of Training of Staff at Various Levels 

Other complexities arise because of flaws in the system. Many of these 
complexities are major features of today's operating environment which needs 
attention. These complexities could be interpreted as demands for more 
services. Some of these complexities are: 

• Errors leading to Rev/ork 

• Variability 

• More Process Steps than Necepsary 
Over-Kill on Accountability 
Lack of Delegation 



Traditionally, however, we are not very good at reducing complexities. We 
tackle problems by introducing additional layers of management. We try and 
manage complexity. Tliis is fundamentally different from Deming's philosophy 
(Deming-1982). Our approach is to classify jobs on the amount of complexity 
managed. Performance on the job is rated on how well an individual is 
perceived to manage complexity. As a result of all this, we end up rewarding 
wrong behaviours. 



What Needs to Be Dona ? 

We need to reduce complexity by finding and eliminating flaws in our systems. 
It can be correctly argued that TQM in its present form is not applicable to 
education. It is worth remembering that the number of students attending 
universities because of extrinsic interest is increasing. With the introduction of 
Higher Education Contribution Scheme (HECS) and Full-Fee Paying Students 
(FFPS) education is regrettably becoming more commeicialised. Hence, a 
greater need for more efficient planning and operation of universities. 

Another fundamental tenet of TQM is that we all work in a system and when 
things go wrong it is the system that is at fault for 85 per cent of the time. 
The worker can be blamed 16 per cent of the time. This is known as the 
85/15 rule (Juran - 1988). Therefore, through proper planning and system 
designs, we can improve the operations of universities Basically, we have to 
revise our processes to reduce comp' Jty, errors and variability. Staff training 
and participation are important ingredients for the long terra well-being of an 
organisation. 



179 



6. Difficulties with Some of thfi Present M aTiRp;flTnftnt Approaches 

We need a university- wide system that gets everybody in the university 
working for the benefit of students, staff and the community. We have 
difficulty in achieving such an objective, largely due to our emphasis on 
top/down management styles of governance. Such styles are couched in terms 
of managers and not 'customers' and 'workers'. This approach has the 

following difficulties: 

• Lack of consensus on mission and vision of the university - which, 
usually, leads to lack of ownership ~ by staff at the lowe^: end. 

• Focus is often on the production of a plan. Little or no attention 
is paid to the way of achieving the plan. 

c Multiple and, at times, conflicting objectives between upper and 

lower echelons of management, 
t Processes for setting and achieving objectives are not commonly 

understood in the universities. 

• Review;? of Processes, Departments and Branches are often just the 
listing of accomplishments and not an analysis of causes of deviation 
between what was planned and what was achieved. 

• Lack of horizontal mapping of objectives across Faculties, 
Departments and Branches. 

• No, or little, similarity in prioritizing of university functions relating 
to services to tne students. 

Many of the above difficulties arise because of our reward and recognition 
systems which, for academics anyway is largely based on research output. 



7. How QFD Can Help ? 

QFD can be regarded as a component of TQM which helps an organisation to 
plan and execute strategic organisational breakthrough. The QFD process can 
be broken down as follows: 



(a) Steps: 

• Establish university mission "^nd vision. (Keep it simple and brief). 

• Develop three to five year objectives (in some cases you may need 
one to two years to focus on processes which require urgent 
attention). 

• Deployment/Roll Down to Faculties/Departments/Branches to develop 
plans. 

• Implementation. 

• Review. 
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(b) Key Elements: 

Client Focus 

Environmental Factors (economic, industry, State and Federal) 
Closing the gap between reality and vision 
Achievements in some areas, as against plans ibr all and 
achievements in none 
Responsibilities clearly defined 

Co-ordination of plans across Faculties/Departments/Branches 
Reasons for change well-explained 
Staff at all levels get right messages 
Emphasis on self-diagnosis of individuals and systems 
Build in recognition and support, not punishment 
Problems viewed as opportunities to be discussed 
Accurate Data (external and internal). No fudging of figures 
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• Use of appropriate measures 

• Reduce variation 

• Build in Plan, Do, Check, Act (PDCA) cycle for continuous 
improvement, of processes 

t Analyze results even if plans have been successful. Analyze what 
leads to achievement. 

• Review QP'D itself 

(c) Tools: 

For successful implementation of planning training of staff is an essential 
ingredient. Training would include the use ol a number of TQM tools 
including some of the following: 

• Market Research 

• Performance Reports and Analysis 

• The Seven Statistical Tools of TQM 

• Data Collection and Analysis 

• Brainstorming 



Summary 

Universities in all their activities are required to handle a vast array of issues. 
Everything is getting more complex. Principles of TQM and QFD can help 
simplify processes and produce team spirit. We should look for causes and 
remedies to reduce variation and waste. 

Planning through QFD is a system which can help universities set and achieve 
major breakthroughs. QFD haa been successfully used in manufacturing and 
service industries and is consjistent with the management principles developed by 
Dr Deming through TQM. 
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COMPUTERIZED ENROLMENT AND TIMETABLING 
AT THE UNIVERSITY OF SYDNEY 

Djl_James Ward, The University of Sydney 
1. Introduction 

The University of Sydney changed to semesters from terms in 
1989. In many parts of the University this was seen to present 
difficulties. The change to semesters was really only a catalyst 
which exposed a number of existing problems. These problems 
included difficulties of space allocation for classes, timetabling of 
new courses and the allocation of students to classes. 

The University made two decisions at this time. It was decided to 
computerise the allocation of general teaching areas & to form a 
timetable committee with representatives from each of the faculties 
for coordinating timetable changes which resulted from the change 
to semesters. 

This committee met on three occasions and responsibility to 
oversee the timetable changes was passed to a timetable co- 
ordinator. After the start of lectures in 1989 a report on all the 
difficulties, together with some suggested solutions, was prepared. 
This report was endorsed by the Academic Board with a 
recommendation that a University Timetable Co-ordinator be 
appointed. 

The main initiatives of the timetable co-ordinator have been in the 
areas of room allocation, enrolments and student timetable 
allocation. This paper outlines the current arrangements and 
concludes with some comments on likely future developments. 



2. Room allocation 



The software which has been developed for allocating rooms to 
classes has grown directly out of the traditional method used when 
room allocations were kept on a file of room cards. 

The software maintains, in addition to room bookings, information 
about the audio-visual needs, sizes and room preferences of classes 
as well as the audio-visual facilities, sizes and other characteristics 
of rooms. 

Bookings can be made manually or by an automatic allocation 
procedure. In the case of the automatically allocated bookings the 
machine will match a class to a room using the information about 
size, audio-visual facilities and preferences. 

In addition to semester bookings there is a facility for making 
casual bookings - that is brokings at a specific time on a single day 
at any time of the year. This facility also includes details of any 
charges and payments. When checking for clashing bookings, 
account is taken of public holidays and semester breaks. 

Apart from confirmation & cancellation letters the nachine can 
produce a number of forms of output including detailed lists and 
statistical data. Output may be directed either to the screen or a 
printer. In the case of the casual bookings reports on the payments 
of room charges can be obtained. 
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Bookings are not carried forward from one year to the next but 
there are procedures for carrying the information forward so as to 
minimise the need for operator input. 

3. Enrolments 

Until 1990 all enrolments (other than in the Faculty of Engineering) 
at the University of Sydney were in hard copy form and were later 
keyed into the central records computer. Enrolment checks were 
made by faculty advisers & later by faculty offices. The problem 
was that there was too long a delay between enrolments and 
computerised access to the information. Checking of enrolments was 
unreliable and often by the time errors were found it was too late 
to correct them. 

In 1990 five faculties participated in a system which has become 
known as PC enrolments. At the time of enrolment the student 
selects the courses and these are keyed into a PC (IBM or 
Macintosh) by the faculty adviser. The computer performs a range 
of status checks such as prerequisites and corequisites 
requirements for courses. When the student and adviser have 
agreed on the enrolment the new enrolment is recorded. At the end 
of the day the information is collected and passed electronically to 
Student Records and the timetable allocation system. 

The advantage of using PC machines is that they are cheap - usually 

borrowed for the time of enrolments - and if one machine breaks 

down then the others continue to operate. Since the machines are 

not networked there is the disadvantage that it may not be possible 

^ to immediately recover details of an enrolment. 
ERIC ,83 ISG 



In 1991 all of the original five faculties again used PC enrolments 
and one other faculty devised a similar system of its own. Over 
12500 students were enrolled in this way in 1991. At the time of 
writing PC enrolments are possibly to be extended to three more 
faculties and an amalgamated institution for 1992. The same 
system is being extended to deal with changes of enrolment. 

The enrolment status checks are determined by human readable 
files which are maintained by the faculties. Here is a sample of part 
of the Japanese entry in the course data file: 

Course JIM Japanese HMD' Code '23905' Units 0.5 Group 12 Exclusive 0J2A Prereq 
JIA Advise coreq J2A2W; 

In 1991 Students were also able to change their enrolments using 
the PC operation whilst enrolments continued. This operation is not 
entirely satisfactory at the time of writing (because of the inability 
of the advisers to recover existing enrolments) but the results were 
exceptionally good. The process resulted in a considerable reduction 
in enrolment changes, after the close of the enrolment period. 

In 1991 most of the data was available to Student Records a few 
hours after the close of enrolments. Students receive, by post, 
details of their enrolment from Student Records whenever an 
enrolment is initiated or changed on the student record system. 

After collection the numbers of students enrolled in the various 
courses were made available to Faculties and Departments. This 
enabled planning of staffing of the courses and the resolution of 

184 



problems arising from enrolments which differed significantly from 
predictions. It was also possible to produce class lists. 

In the Faculty of Arts a pre-enrolment exercise was tried. The 
success will result in the extension of pre-enrolment. Students were 
asked to indicate the courses into which they planned to enrol in 
the following year. Those who did had the information keyed into 
the computer and after the examination results had been processed 
status checks were performed. For a student who satisfied the 
status checks the enrolment was confirmed by entering the student 
identification number and pressing one further key. For students 
for whom the status checks had failed, the detailed information 
about the failure appeared on the screen and the pre-enrolment 
could be adjusted to a valid enrolment. It turned out that students 
who had pre-enroUed could be processed more quickly than other 
students. 

It is likely that pre-enrolment will be developed to enable students 
to complete enrolments without the need to present themselves on 
campus. 

4. Student allocation to classes 



For courses with alternate classes it is a time consuming task to 
manually allocate students to lecture, tutorial and practical sessions. 
On the other hand such allocation is essential since there are 
insufficitnt resources for studenis to choose their own timey. 

A computerised operation has a number of advantages. Fi.st of all it 
is possible to simultaneously allocate students to all, or most of 
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Monday 



Tuesday 



Physics 1 
Ucturo 
Physics Lac Rm 1 



Mathematics 1 
Puro Lecture 
Waiiace Theatre 
Computer Science 1 
Lecture (A) Series 2 
Carslaw Theatre 4 



Chemistry 1A 
Lecture 
Chemistry Theatre 3 
Mathematics 1 
Applied Tutorial 
M adsen Room B61 
Mathematics 1 
Applied Lecture 
Carslaw Theatre 4 
Computer Science 1 
Lecture (B) Series 2 
Stephen Roberts Th. 



Ward, James 
Wednesday 



Mathematics 1 
Pure Tut (from Wk 2) 
Cars law Led Rm 68 
Physics 1 
Lecture 
Physics Lec Rm 1 
Mathematics 1 
Pure Lecture 
Wallace Theatre 
Chemistry 1A 
Lecture 
Chemistry Theatre 3 



Chemistry 1A 
Practical 
Chemistry School 



Chemistry 1A 
Practical 
Chemistry School 



Chemistry 1A 
Practical 
Chemistry School 



Thursday 



B. Sc. 



Friday 



Chemistry 1A 
Lecture 
Chemistry Theatre 3 



Mathematics 1 
Applied Lecture 
Chemistry Theatre 1 



Computer Science 1 
Lecture (C) Series 2 
Carslaw Theatre 5 



Computer Science 1 
Workshop/Tutorial 
Madsen Room LG41 



'Physics 1 
Lecture 
Physics Lec Rm 1 
Mathematics 1 
Pure Lecture 
Wallace Theatre 



Computer Science 1 
Challenge Lecture 
Carslaw Theatre 4 



Computer Science 1 
Workshop/Tutorial 
Madsen Room LG41 



Computer Science 1 
Workshop/Tutorial 
Carslaw Lect Rm 6A 



Physics 1 
Practical 
Carslaw Lab 7 



Physics 1 
Practical 
Carslaw Lab 



Physics 1 
Practical 
Carslaw La^> 7 



Enrolled courses: 

Mathematics 1 Chemistry 1A 

p^ygjcsi Computer Science 1 
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their classes. This avoids the difficulties encountered when the* 
allocation for one course becomes incompatible with that for 
another course. Secondly it enables a better distribution of students 
to classes (sometimes even reducing the number of classes which 
need to be held). Finally a well organised computer allocation 
program can perform the task exceedingly quickly. 

The software used at Sydney University for allocation of students to 
first year courses in the generalist faculties runs on a small UNIX 
workstation. At the present time it can allocate about 6000 
students in about 2 minutes. Printing the resulting timetables takes 
twelve and a half hours and handing out is carried out over three 
days. (Changes to suit individual student needs are included in the 
handout operation). 

Individual student timetables (a sample of which is included in this 
paper), are printed and handed out to students before the start of 
classes. 

The data for the timetable allocation procedure comes from 
enrolments and files which contain detailed information about 
classes and rooms. Here is a sample: 

{Agricultural Economics I Contact: Phone: Building Code:A04} 

COURSE AGECl 'Agric Economics /' CODE '12359' SELECTED 
FIXTURE AGECl. L 'Lecture' MAX 160 IN UNK AT MWFl I 
PART AGECl. T Tutorial' 

CLASS AGECl. T.T 10 MAX 18 IN WATTlOd AT TlO 

CLASS AGECl. T.Tll MAX 18 IN WATTlOd AT Til 

CLASS AGEC1.T.T12 MAX 18 IN WATTlOd AT T12 
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CLASS AGECLT.W12 MAX 18 IN WATTlOd AT W12 
CLASS AGECIJ.WI MAX 18 IN WATTlOd AT Wl: 



This means that the course Agricultural Economics I has a 
compulsory lecture on Monday, Wednesday and Friday at Ham. In 
addition each student must be allocated to one of the 5 one hour 
tutorials held in the room Watt 106 at the times indicated. 

At the end of the timetable operation there will be available a list 
of the students in each of the classes as well as a total student list 
giving for each student the classes to which that student has been 
allocated for this course. 

Certain other reports are produced by the allocation process. The 
most important of these is the report showing how many students 
have been allocated to each class. 

Some courses are only partially timetabled or have the timetable 
included only so as to ensure that no clashes appear with that 
course and courses which are being allocated. 

In the case of students with a timetable clash, which the computer 
cannot resolve, a blank timetable is produced (with the word 
CLASH printed over the page). These students are allocated when 
they come to collect their timetable. They may be advised to change 
their enrolment. 

The purpose of the allocation process is to evenly fill the 
classes.when there are alternatives. If classes are over or under- 
filled by a significant margin then warning messages appear. It is 
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possible to prevent the machine from overfilling a class under 
certain circumstances. However this procedure may result in 
students being given a blank timetable. 

The usual procedure is for trial allocations to be made and the 
numbers of classes to be adjusted to suit the enrolment. Only after 
this procedure has been completed are the final allocations made 
and the individual student timetables printed. Even after this time 
extra students and, in some circumstances, classes can be added. 

An important aspect of this operation is the possibility of a second 
chance to improve the allocation. Since students are allocated 
sequentially by the machine, it may be that some classes are 
artificially full because at an early stage in the allocation procedure 
students were allocated to a class, which later was overfilled, when 
an alternative would have been acceptable. A second run may be 
used to reallocate such students. This is the reason for not handing 
timetables to students when they enrol. 

Changes to suit individual student needs can be made to a student 
timetables. Thus it may be possible to keep an afternoon free if the 
student has some other commitment at that time. When a student 
asks for a change then ail class allocations may change. Some 
requests cannot be satisfied. A common request is that two 
students be allocated to the same classes. To satisfy this kind of 
request is incompatible with the overall aim of equal relative filling 
classes. 
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The following is a portion of a report giving details students who 
are enrolled in a combination of courses for which no non clashing 
timetable can be produced: 

2 Clash in compulsories: S0CTH2.L clashes with GSM.L at WW 

1 No solution found: 'Arabic IB' 'Fine Arts I' 'French IB' 'Soc Anthropology /' 

This report is particularly valuable for designing new timetables. 
(The number at the lelt of each line is the number of students 
involved.) 

5. Collection and dissemination of information 

The data from enrolments is collected on floppy disks from the PC 
machines in faculty enrolment areas. It is checked and processed on 
another PC machine. The checks at this point include checks on the 
integrity of the data and checks on enrolment changes. 

The data is then passed electronically to student records and to the 
timetable allocation database. Computer files which enable the 
production of class lists are passed to faculties and departments. 

Information about the student allocations to classes are given to 
departments by electronic mail, on disk or in hard copy according 
to departmental wishes. 
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6. Concluding Remarks. 



The operation which has evolved over the past few years at the 
University of Sydney is very efficient. It has been designed to make 
optimal use of both machine and human resources. 

Status checks performed at enrolment have resulted in greater 
reliability of the initial enrolment data with fewer changes. This in 
turn has led to a faster and more efficient allocation of classes to 
rooms and timetables to students. 

Initial reluctance of some parts of the University towards some of 
the initiatives has now been overcome and there is considerable 
enthusiasm for extensions of the system. 

Problems however remain. Overcrowding of classes at the 
University continues. This is not the result of inefficient timetabling 
but because students choose to ignore the classes to which they 
have been allocated and attend alternative lecture streams. In 
small classes this can be policed and so is not a serious problem. In 
large classes policing is not a feasible option. In order to address 
some of these issues, the student allocation system is being used to 
design new timetables. 

Finally there is the question of an integrated system, rather than a 
system which is perceived to be fragmented. The "fragmented 
system" has some advantages. Not the least of these is that it is less 
rigid and cheaper than a totally integrated system. The hardware 
used for enrolments and class allocation is normally used for 
teaching purposes at other times of the year. 
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THE PLANNING AND DEVELOPMENT OF AN 
INTEGRATED RESEARCH INFORMATION 
SYSTEM IN A UNIVERSITY 

tHead, (BCiomby Services unit 
and ^Deputy (Director, Contfuur Centre 

f^tumaC llniversitt/ of Sitt0apore 



I. INTRODUCTION 

1. The planning and development of new information systems, including 
the redevelopment of existing information systems in the National 
Unhrersity of Singapore is based on a data management approach ie the 
UniverBity-wide data model serves as tiie foundation for all 
administrative iribrmation systems development work. When the 
UniverBity's (iaia model was first prepared in March 1990, 3 main 
subject areas were clearly identified, namely Student, Staff and ^umni. 
It was at this stage that tiie possibility of a fourth subject area Research 
was first explored. 

2. Up until now, most of the Unwersity's data on research has not been 
computerised witii the exception of two information systems setup by 
the Bursar's Office in tiie 1980s. One of tiiese systems records tiie 
expenditures of outside funded research projects whilst tiie other system 
monitors tiie progress of Uruversity funded research projects. There is 
also a textural database setup by the Uruversity Liaison Office for the 
on-line retrieval of information pertaining to tiie current research 
interests of staff members. 

3. In tiie last few years, tiiere has been a rapidly expanding research 
culture in the University in line witii the Singapore nation's vision of 
having the University play an active role in advancing Utie firontiers of 
R&D (Research and Development) in Singapore. This has led to the 
commissioning of new research institutes witiiin tiie Unhrersity as well as 
the formation of industrial collaboration centres witi^in tiie various 
Faculties to help promote and intensify the University's R&D ties with 
industry. To propagate the spread of research culture, much of these 
activities have been decentralised to the Faculties and research 
institutes. 

4. More recently, it has been recognised tiiat there is a need for the 
University to develop some indicators to morutor and measure the 
research output of the University. Some of the indicators presently used 
by tiie Universib/ include the number of research publications of staff 
members and number of funded research projects. 



195 



8. Two sources of data have been used to compile statistics on research 
publications of staff membeis, namely the publications lists provided by 
staff members in their curriculum vitae submissions to Personnel 
Department for the annual staff review and the staff members' 
submissions to the Unweisity Liaison Office for the University's annual 
publication on Publications and Tlaeses. Since botti sources of data are 
textural, much time and effort is required to code, data capture and edit 
the data before it can be used to provide meaningfiil statistics. 
Furthermore, the presence of the two sources of data on publications of 
staff members means that the number of research publications reported 
by the 2 sources will not be incomparable. 

6. Considerable effort is presently also required in compiling statistics on 
number of funded research projects. Since the two information systems 
implemented in the Bursar's Office are designed primarily for accounting 
purposes, it can only provide aggregate data on the fimds spent on the 
various funded research projects. For more detailed analysis, additional 
data will need to be collected, coded and data captured. The additional 
data will also include information on the un&mded research projects 
carried out by the Faculties which are not required by tiie Bursar's 
Office systems. 

7. Arising from this need to design an integrated information system to 
monitor the research output of the various research activities in the 
Uruversity, the Integrated Research Information system was concehred. 



II. OBJECTIVES 

8. It was recogrused from the start that the Integrated Research Information 
system will be a Uruversity-wide system, designed to meet the needs of 
tiie Bursar's Office, Persoimel Department, University Liaison Office, 
Library and the Faculties. The Planning Services Unit which has been 
assisting the Uruversity to compile indicators on research output was 
made responsible for the coordination of tiie entire planning and 
development work. The computerisation aspects of the system are being 
handled by the Computer Centre. 

9. The initial objectwes of the project were defined based on the 
requirements of the University Liaison Office and the Library, and then 
integrated with the requirements from Bursar's Office and Personnel 
Department. At about this time, the University was also aware that the 
Centre for Industrial Collaboration of the Faculty of Science was 
interested in developing a database on the research profile of the staff 
members in their Faculty to facilitate industry's access to information on 
expertise in the various fields. Following from discussions with the 
Faculty of Science, it was agreed that the Faculty's requirements could 
be incorporated in the system. It was further agreed that the Faculty 
would be the pilot site for the Integrated Research Information system. 
It was also coincidental that the Dean of Faculty of Science had earlier 
been appointed the Adviser for the project to advise on the academic 
departments' needs for the system. 

Hence, the final list of objectives for the project included the 
following: 

to promote and facilitate multi-disciplinary research as well as 
industrial collaboration within and without the University 
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to enable the University to identify staff members with particular 
research interests and thus facilitate matching ttiem with research 
opportunities 

to enable the University library to identify and disseminate 
appropriate materials to support faculty research. 

III. DATA MODEL OF SYSTEM 

10. The data model for the Integrated Research Information system was 
prepared baned on the objectives of ttie project This data model 
provided a schematic representation of the various entities in ttie system 
and showed the relationship between die various entities. A schematic 
diagram of the data model is given in Figure 1. 

(Note: Glossary of terms used in Data Modelling 

Entity refers to a thing eg Staff, Student, Research Publication, etc 

Relationship refers to a logical linkage between two things. This 
linkage is formulated based on the Unwersity's business rules eg 
a staff member may author many research publications ie ttie staiff 
member may be the main author or co-author of one or more 
research publications.) 

U.. There is an accompanying data dictionary which describes the various 
entities in the data model. The data dictionary for the Integrated 
Research Information system was compiled based on inputs from the 
various departments collaborating on this project Details of the data 
dictionary for the Integrated Research Information system is found in 
Annex 1. 

12. The data model and data dictionary provide a basis for a common 
understanding among the various collaborating departments on how the 
various entities in the Integrated Research Information system are linked 
to each other. In particular, it helps the University to establish the 
linkages between the "data owners" and the "data users". When this link 
is established, the "data owners" and "data users" gain a better insight 
into how their data needs are integrated, and this leads to closer 
collaboration and cooperation efforts among the departments concerned 
to eruture that data collected by "data owners" are gainfully used by the 
"data users". 

IV OVERVIEW OF VARIOUS APPLICATION SYSTEMS 

13. The Integrated Research Information system comprises the 
computerisation of the following application systems: 

Application System Collaboratina departments 

Research Publications Persormel Department 

University Liaison Office 
Library 
Faculties 

Research Projects Bursar's Office 

Faculties 
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Staff Consultancy Work 



Personnel Department 
Bursar's Office 
Faculties 



Current Research Interests 



Library 

University Liaison Office 
Personnel Department 
Faculties 



14. A brief description of the scope of each of these application systems 
and how these application systems benefit the various collaix>rating 
departments is discussed below. A description of the procedures £at 
are being developed or planned will also be discussed, wherever 
possible. It should however be noted that since these application 
systems are in various stages of planning and development (the entire 
Iritegrated Research Information system project is envisaged to be 
implemented in phases within the naxt two years), the procedures at 
best describe the project's present plaxu and developments. These 
procedures are subject to possible changes as the application systems 
are being developed. 



Research Publications 

System Objectives 

The system will maintain a database of the research publications of the 
Unhrersity's staff members. The publications data firom this database 
will be used by the Personnel Department for its annual staff review 
purposes, as well as used by the Uruversity Liaison Office for the 
compilation of its armual publication on Publications and Theses. 
Information on staff members' publications history will be made 
available to the Faculties and Library for on-line enquiry and reporting 
purposes as well as for publication of Faculties' publications on 
research publications of staff members. 

It should be noted that the Research Publications system vinll provide a 
single source of data on staff members' publications, thereby leading to 
a consistent source of information University-wide. 'Hiis source of data 
will also be comprehensive since it is based on information submitted 
by staff members to Pereonnel Department in their curriculum vitae for 
the armual staff review. Up until now, one of the common difficulties 
encountered by the University Liaison Office in the compilation of the 
Uruversity's r itual publication on Publications and Theses is incomplete 
information since the Uruversity's publication on Publications and 
Theses offers direct benefit for staff members to provide a complete 
and up-to-date &.aff publication list (unlike the publication list provided 
in the currirulum vitae for the aimual staff review purposes). 
Furthermore publication lists of staff members who have left or are 
about to leave the Uruversity's employment are firequently not available, 
thereby leading to a possible understatement of the University's 
research output in this University publication. 
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canpUed yeariy for the annual staff review (Sew, S^l^TS 

^^n'J!^!'^'^^. not oriyToVn^to^nt 

Z rScS't^a'cS^r^S. ^° "^"'"^ »a"^t of 

wnemer the publication is avaUable in the Library in the Research 
ouBianaing pubUcation papers not yet sent to the Library. 

of 1°^^' ^^P^^e and editing of the publications details 

bL'e^oTuSle^d i5^^^^^ "r^^r P^^S^stnit 
member? wbiSSdl^f J? *® P^^cation lists which staff 

for tfS^Si^SfS r^^^ ^ *eir curriculum vitae 

datf hafh^«^ Alisting of the computerised pubUcations 

1. Keywords - 6 keywords most appropriate for describing 

the pubhcation work. It is envisaged that 
these keywords may facilitate retrieval of 
£ fotoe °" ^^'^^ research interest 

(Note: This item is appUcable to all 
pubhcations except book reviews and 
editorial work on journals) 

ttrh" ■ "«S? W »d (b) are appUcable to 

' SS'of ■ ■r"? applicable to funded research 

i-tyiBci assigned to the research project 

Project 

J^teen'^'s^ch S^S'^iS on research projects «fll facUitate the 
FuSm deX A^rtf T projects and research publicattons data. 

f^e'ttch'ftl^e'^sK *^ ""^"^-^ 
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A one-time classification and setup of a master file of the Jomja^ ^Ues of 
di ritog journal pubUcations (of staff members) was cam^^ ^ . 
part of thi ioding and editing work.. These journal titles have been 
cuSsified in consultation with Faculties, and to 
presentiy used by Personnel Department for its annual staff review 

purposes. 

The Ref earch PubUcations system has been designed clfj®^ 
co^Xtion with the Library as ttiey have the experts to a^^ on the 
data items required for citing pubUcations. In this connection, ttje 
U?S^re5y ha?adopted the citation style re-jommeiided m J^e Chicago 
ManuS of Style, 13th Edition. Furthermore, the codes used for coomg 
KSmal Xs of journal pubUcations m the system ^e b^'^don the 
c5l numbers assigned to the serials coUections catalogued by the 
Library, "^^ms approach wiU faciUtate ftitiare retrieval of joun. l 
pubUcations firom the Library's serials coUections. 

When the Research PublicationJ system is implemented, it is.intended 
S^afSie updating of staff pubUcations wUl be canied out on-Une by staff 
merrSers sSce ttie application system wUl be implemented as a 
SS^^'^de offic?automation appUcation on the Unive^ ty's Campus 
NXork^ The s^-stem is designed such that publications data wiU be 
SedbySe to-named uSversity author. Where the tot named 
S^iS auSoris away (eg on sabbatical leave), procedures wiU oe 
SbKSe other aitho?B to enter the publication data (and an 
electronic notification wUl be automatic^ly ^^nt to the tot^^^^ 
University author). Data integrity checks (eg CaU No/Vol No/Issue/i'age 
NoS^^cte, ISBN checks, etc) wUl also be buUt into ttie system to 
minimise data captiire of duplicate research publications. 



Research Projects 
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liS^^Mu^aintain a database of all research Projects (fijnded 
and unfimded projects) to facUitate ttie momto. Jig of all new and 
^aokS^roScts. Bes des tiie hmding and expenditiire mfonnation 
reS by r^^^ Office, this system wUl also capture mformation 
SXe SitoSal collaboration aspects of the project as weU as reseaxch 
projects carried out using existing department^ resources wiA no 
addTtional funding support. The Faculties wUl be ^^^.^^fj^., 
information in this database to monitor ttie progress of ttie Faculties 
SSrial SoU^ration efforts (eg number of projecte under Umyersity- 
Stotty coUaboration, etc) as weU as ttie statiis of ttie Faculties' multi- 
discipUnary projects. 

Presentiy. only data on funded research projects is available from the 
Binsar's Office information systems which were designed primarily to 
meet the Bursar's Office needs. 

In recent years, ttie University has been actively inonitoring the status of 
FacS' multi^discipUnary projects. Since the i^jf°r™ation ^apture^^^^ 
ttie Bursar's Office information systems is primarily used for accounting 
and financial reporting purposes, Facdties need to compile separate 
hardcopy reporte on ttie statiis of ttie Faculties' multi-disciplmary 
projects (Multi-disciplinary projects refer to ^search projecte wh^^^ 
kivolvB coUaborations between staff members from d^erent f acultiea . 
These^projecte may mclude research projecte earned out usmg existug 
departmental resources witti no additional fundmg support). 
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With the implementation of the Research Projects system, a complete 
database of both funded and unfunded research projects will be 
available for enquiry and reporting purposes. This will be particularly 
helpftil to Faculties since they need a complete profile of all research 
activities, including the work carried out on unfimded research projects. 
The funded research projects can continue tc be maintained by the 
Bursar's Office, whilst the unfunded research projects can be maintained 
by the Faculties. The additional information pertaining to the industrial 
collaboration aspects of the research projects will also need to be 
maintained by the Faculties. With the implementation of the Research 
Projects system, the current status pf multi^disciplinary projects can be 
retrieved from the database based on information of the Faculties which 
the collsax)rating staff members (of the research project) belong to. 
Current information on the number of collaboration projects between 
staff members from different Faculties can also be readily made 
available for monitoring purposes. 



Proceaures Planned To-date 

It is envisaged that this application system will require tiie one-time 
classifir;ation and setup of a master file of all Uruversity-Industry 
Collaborations (presently, these collaboration agreements are 
maintained manually by tiie respective Faculties) and the setup of a 
Donor master file. The Donor master file will also meet the needs of the 
University's Alumni Affairs and Development Office and University 
Liaison Office. 

As is tiie case witii the Research Publications system, it is envisaged 
that the initial database on research projects will be setup based on 
existing data on fiinded research projects captured by the Bursar's 
Office. Reformating, coding and editing work wikl need to be carried 
out on the data before it can be made available to Faculties for 
verification and data capture of the industrial-collaboration aspects of 
the data. In particular, information on staff members, donors etc will 
need to be coded as tiiese information are presenUy captured as 
textural data in the existing Bursar's Office information system which 
records expenditures of outside funded research projects. 

Current Research Interests 

System Objectives 

The proposed system will maintain a profile of tiie current research 
interests of each staff member. This proffie will be used by ti\e 
University Liaison Office to compile its azmual publication on Directory 
of Current Resefirch as well as generate the current research interest 
tots provided by staff members in tiieir curriculum vit^e submissions to 
Personnel Depzsitment for tiie annual staff review. It will also be used 
by tiie Library to implement tiie selective dissemination of specffic 
information to individual staff members. It is envisaged tiiat Faculties 
will find this profile useful as it will enable them to identify staff 
members witii particular research interests and tiius facilitate matching 
them v\dth research opportunities. 
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As is the case with the publications data, one of the difficulties 
encountered by the University Liaison Office in the compilation of the 
Uruversity's annual publication on Directory of Current Research is 
incomplete information since the University publication offers no direct 
benefit for staff members to provide a complete research profile, thereby 
leading to a possible understatement of the Unwersity's research profile. 
However, with the integration of the Library's requirements for the 
selective dissemination of specific information and Personnel 
Department's requirements for the curriculum vitae submissions, the staff 
i .'mber will have a vested interest in providing a more complete 
current research interest profile. 

Pro^ed ires Planned To-date 

The .ary has suggested that the following two items be used to 
describe the cunent research interests of a staff member:- 

(a) an identifier item containing firee-text words or phrases supplied 
by staff member; and 

(b) a subject item containing headings from the Library of Congress 
(LC) subject headings. 

It is envisaged that the current research interest information on LC 
subject headings can be matched with data on new Library acquisitions 
(LC subject headings are presently available for all catalogued books in 
die Library) available from the Library's Library Integrated Catalogue 
application system so that the selective dissemination of specific 
information to indwidual staff members can then be implemented. 



Staff Consultancy Work 

Svstem Objectives 

This system presently maintains a database of the consultancy work of 
staff members. Data has been captured in the system since July 1990. 
The system was initially developed to meet the needs of the Personnel 
Department and Bursar^s Office. It is used by the Personnel Department 
to monitor the number and type of outside consultancy work carried out 
staff members. The system is also used by the Bursar's Office to 
monitor the income earned by staff members from outside consultancy 
work as it is die University's policy that the income earned by a staff 
member from his outside cor\sultancy work should not exceed a certain 
proportion of his gross annual salary. 

Procedures Planned To-date 

Up until now, the Faculties' requirements for this system have not yet 
been considered. However, when the consultancy work of staff 
members is made available to Faculties, it may be possible to establish 
the link between current research interests and consultancy work so 
that Facultiv^s can use this information to identify staff members with 
particular research interests and thus facilitate matching them with 
opporturutiei; for consultation work. At the present time, it is envisaged 
that individud information on staff member's consultancy work will only 
be made available to Deans and Heads of academic departments i|i the 
Faculties as this information is personal to staff members. 
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It is envisaged that there may also be the need to establish a link 
between the client ano donor since the staff member's client for a 
consultation work may be a donor or grantor for a particular grant 
research project of the Uiuversity. 



V. IMPLEMENTATION PLAN 

15. The entire Integrated Research Information system will be implemented 
in phases over the next 2 years. A schedule of its implementation plan 
is outlined in Figure 2. As discussed earlier, the Faculty of Science will 
be the pilot site for each application system before it is made available 
University-wide. 



VL CONCLUSION 

16. This paper has discussed the framework used for the plaiming and 
development of an Integrated Research Information system in the 
National University of Singapore. Since the data model is used as the 
basis for the planning and development work, it is possible to identify 
and establish the linkages between the various entities in the data model 
before the development of the application systems. This approach is 
envisaged to improve the timeliness and quality of the data in the 
application systems being implemented and thus support the overall 
instinitional planiung work on research output in the Unhrersity. 
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Annex 1 ; 

Data Dictionary for the Integrated Research 
Information System, Nationa) University of Singapore 



i. Client refers to an organisation for whom a staff member carries out 
consultation work approved by the Unh^rsity under the 
consultation/outside work scheme. The agreement between the staff 
member and the client regarding the work to be carried out can be 
verbal or in writing. It is possible that the client is a donor of the 
University. 

ii. Consultancy Work refers to the work that is undertaken by a staff 
member for an outside organisation for which the staff member is paid 
by d\at organisation. Approval to undertake the work would have been 
granted by the University under the consultation/outside work scheme. 
The type of work may include providing specialist service, conducting 
in-house training, etc. The staff member undertakes the work in his 
personal capacity. 

iii. Current Research Interest refers to the subject interest of the 
academic staff member. These subject interests make up the 
University's Faculty research profiles. This information can be used by 
tiie Library for tiie selective dissemination of infonnation. An academic 
staff member may have many subject interests and a particular subject 
interest may be shared by many staff members. The subject interests 
also provide an opportunity to spot any multi-disciplinary research 
topics and discover research activities in different departments tiiat 
relate to similar topics, ie multi-disciplinary research in tiie University. 

iv. Donor refers to an organisation or an individual who makes an outright 
donation (which may take the form of money, or other resources eg 
equipment, staff member, etc.) to tiie University, witiiout receiving any 
form of benefit in return. 

v. Invention refers to a discovery made by staff members or students of 
the University. The University's Intellectual Property Committee reviews 
any patentable inventions or copyrightable works which a staff member 
or student wishes to commercisdise. Should the Intellectual Property 
Committee decide tiiat ^ patent application be made in respect of an 
invention, ihe invention will belong to the University. Proceeds firom the 
commercialisation of any invention are shared between the University 
and tiie inventor. 

vi. University-Industry Coiiaboration refers to a collaboration between the 
University and any outside organisation including Government 
departments. Statutory Boards and the private sector in one or more of 
tiie following ways: 

both parties will agree in the area in which they wish to have 
collaboration; 

the other party may assign one or more of their staff members as 
investigators or supervisors of the project; and 

funding for the project may be provided by only one party or 
joinUy by both parties. 
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staff refers to an employee of the University, whether on contract or on 
permanent appointment. A staff member can either be a teaching staff 
member or a non-teaching staff member. Non-teaching staff member 
include administration, library, research, computer professional and non- 
academic staff member. In the detailed data model, this entity 
encompasses information on the staffs personal data, dependent data, 
medical benefits, training data. 

Student refera to a person who has been admitted to a course of study 
in the UnWersity or has been accepted for candidature for a degree of 
the Unhrersity. The person should also have signed the register. 
Generally, there are three types of students, namely, undergraduates, 
postgraduates and non-graduating (special) students. Undergraduates 
refer to students admitted to courses for first degrees, whilst 
postgraduates refer to students admitted to candidature for higher 
degrees. As for non-graduatii. j students, they refer to students who are 
readir^g courses that are not proceeding to NUS degrees/diplomas. In 
th€» detailed data model, this entity encompasses information on the 
sti. Jent's personal data, statistical data, financial data, hostel data and 
medical data. 

Thesis refers to the research output which a postgraduate student for 
the Master's degree or degree of Ph.D. (Doctor of Philosophy) submits 
to the University's Board of Examiners on Higher Degrees for approval. 
Copies of the thesis, whether approved or not become the property of 
the Uruversity. 
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The Association for Instttutlonal Reseaich (AIR) oiifflnated in the United States of America 
some 30 years ago. It now commands an international membership of over 2,000. The 
Australasian AIR is affiliated with AIR and was conceived in 1988 following discussions 
between Dr John Mufflo, the Secretary of AIR and Dr Raj Sharma - then the Executive Assistant 
(Directorate) at the Capricomla Institute of Technology. They believed the time was right to 
establishe an Australasian Assoclatfon since management support staff within most tertiary 
educatfon instUutfons is invohmd In institutfonal research, one way or another. There was a 
need to provide a focus for professional development and the Interchange of ideas, 
experiences, information, laiowledge of analytical techniques and research outcomes. 

The broad aim of AAIR is to benefit, assist and advance research leading to improved 
understanding, planning and operatfon of tertiary education instUutions within Australasia. In 
pursuit of this aim. the specific obJectWes of AAIR are to: 

(a) Raise the level of professfonal competence and practice in the fields of tertiary 
education instttuttonal research, planning and analysis within the Australasian region. 

(b) Promote Inter-tastitutional cooperation between members in the undertaking of 
comparatWe institutional research projects. 

(c) Aid the professfonal davefopment of members. 

(d) Organise an annual AAIR Conference. 

(e) Develop and foster cooperatfare links with AIR. 

(0 Encourage regfonal meetings to augment the annual AAIR conference acthrtties. 

(g) Carry out other activities that are incidental or conducive to the achievement of tho 
above objecthres. 

In 1990, an Ejiecuthra Committee vras established to lead the progressWe devetopment of the 
Australasian Assoclatfon for InstUutfonal Research. This commUtee put major effort into 
attracting membership and promoting avrareness of AAIR throughout the tertiary educatfon 
sector wUhln Australasia. To this end, the committee sponsored seminars and workshops In 
metropolitan focatfons aimed at enhancing the understanding of institutfonal research 
practtees. An important Inltiathre was the first AAIR Conference heM at the Univeraity CoUege 
of Central Oueonsland over 28 - 27 September 1990. The organlsatfon of the second AAIR 
Conference heU at Swinburne Institute of Technotogy over 1-3 October 1091, is the second 
major effort undertaken by the Executhre Committee. In this endeavour, the Executhre 
Committee worked In coUaboratfon with the Conference Committee established at the host 
instltutton, Swinburne Institute of Technotogy. 
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The annual Conference is a vital element in the achievement of iUUR'a basic purpose. The 
meetings provide a real opportunity within Australasia for persons interested in institutional 
research to take part in a program dedicated to topics directly relevant to their professional 
concerns. The conference works towards a comprehenshra coverage of cunrent issues, 
concepts and techniques concerned with planning^ data analysis and research and related 
aspect of management support in tertiary educatbn. At the same time, informal opportunities 
exist for colleagues to make new contacts and exchange experiences and perspectives in 
shared professfonal areas. 

The Australasian AIR has attracted a membership of approximately 180 indhridual and 
corporate members. Most members are from Australia and New Zealand. Others are from 
Hong Kong, Singapore, Tafar/an, Japan, Europe and the United States of America. AAIR's rapid 
increase in membership in a relatively short perfod of time since its foundatfon is encouraging. 
Membership strength is now sufffoient to enable AAIR to functfon as a viable professfonal 
association. 

AAIR encourages the spirit of coopemtfon amongst its members in the conduct of institutional 
research. AAIR members have undertaken a number of research and consultancy projects 
such as studies oi relative costs of teaching in higher educatfon, distance educatfon, coct 
relativities and in-house monitoring of completfon rates. Some of these are DEET Amded. 
The pubUcatfon ot on AAIR Journal, Higher Educatfon And Decisfon Support (HEADS) is now 
in the process of devefopment. 

The 1992 AAIR conference will be hosted by Auckland Institute of Technology in New 
Zealand. The theme of this conference is 'Futures Scanning: Planning for Excellence in 
Tertiary Educatfon". 
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